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Responses to MAP Review Recommendations 
 
 
 
Recommendations : Beam Physics & Simulation 
 
1. Focus on the new issues in muon system, ionization cooling, huge beam loss, radiation 
damage, plasma creation, magnetic loss of accelerating gradient, and other intense beam effects.  
 
The core of our beam physics and simulation R&D has been focused on “new issues,” including 
ionization cooling, beam loss and radiation damage in the front end, and loss of accelerating 
gradient in a magnetic field. The committee has sensitized us to some further issues: plasma 
creation, other intense beam effects and beam losses in the downstream systems. These are good 
points, and have been added to the priority list in our R&D plans. We have no doubt that as the 
design work deepens, other “new issues” will be identified and will need to be added to the list 
and the R&D plan.   
 
2. Estimate intense beam, plasma, other collective effects, and if they are possibly important, 
establish a simulation program for helping to understand them.  
 
This is now included in our plan. (One of our MAP colleagues has applied for SBIR funds to 
look into such effects, and we hope that this application will be successful. If not, we will 
support such an effort with MAP funds.) 
 
3. Defer a detailed muon collider design until the technical issues have been solved.  
 
In the MAP R&D plan, we are not proposing a detailed Muon Collider design. We are proposing 
a crude first design, sufficient to assess feasibility and guide the technical R&D.  
 
In making the MAP plan we have been guided by 12 years of experience in executing 3 previous 
feasibility design studies, each considered a success [Neutrino Factory Design Studies 1, 2 (and 
its update 2a), and our participation in the ISS]. From these studies we have learned that 
understanding how to overcome the “technical issues” requires both technical R&D and an end-
to-end simulation of the facility. The end-to-end study allows an understanding of (i) which 
“technical issues” we can design around rather than meet head-on, (ii) what the relationship is 
between the tough technical parameters and the needed overall performance (i.e., what 
performance degradation do we incur if we cannot achieve these parameters), and (iii) whether 
we have correctly identified the toughest problems. The work towards end-to-end simulations 
establishes the priorities for the technical R&D and may suggest completely different schemes 
for some of the sub-systems when the technical challenges otherwise emerge as overwhelming. 



Our experience is that if we want to focus our R&D on the right technical issues, we need to get 
to the point where we have an end-to-end simulation.  
 
4. Validate the simulation codes using experimental results from MICE as early as possible, so 
that they can be confidently used in the design process.  
 
This is our motivation for investing in MICE, and has always been a primary goal of the 
experiment. MAP has invested considerable effort in helping to develop G4MICE with the 
intention of validating it in this way. 
 
5. Host a workshop to engage the accelerator community in solving these tough problems.  
 
This will be done. 
 
 
Recommendations : Accelerator Systems 
 
1. Prepare a brief and direct MAP Mission Statement by December 1, 2010.  
 
This has been done and approved by Pier Oddone. It is available now (see Attachment 1). 
 
2. Prepare a list and a schedule of technical down-selections that will be made by the end of 

Phase 1 for presentation at the next review.  
 
This will be done, but we believe some clarification is needed about what “down-selection” 
means.  
 
When we conducted Neutrino Factory Feasibility Study 1 we “down-selected” the technology 
choices, and then entered an intensive period working towards an end-to-end simulation and a 
cost range estimation. This resulting design failed in its performance goal by a factor of 6, but 
enabled us to identify the critical technical R&D issues. We also learned that some of the early 
“down-selection” choices led to very expensive solutions and/or performance compromises. In 
Study 2 we “re-selected” the technologies that Study 1 identified as too expensive or having non-
optimal performance. Study 2 then met the performance goal and guided us how to improve on 
cost effectiveness. In Study 2a further refinement of the “selections” improved on the cost-
effectiveness while maintaining the desired performance. Thus it was an iterative process. We 
imagine that the Muon Collider feasibility studies will, once again, be an iterative process. 
Down-selection is by no means final—we are not ready to build a machine. But down-selection 
is vital to enable us to get our feet on the ground for the first step in an iterative process and to 
make the most effective use of our resources.  
 
3. Articulate to DOE management a detailed plan to deliver on the commitment to MICE by 

November 30, 2010.  
 
This process had already started at the time of the DOE review. LBNL staff finalized their repair 
plan and submitted it to a MICE review committee in late October 2010. The MICE review was 



a lengthy process, and their final report was not sent out to us until December 14, 2010. In this 
report, the reviewers did not fully accept the LBNL/MAP plan and requested more work to be 
done. 
 
MICE management has determined that a detailed plan, acceptable to MICE, will therefore take 
longer than originally believed. Both MAP and MICE management feel strongly that we must 
have a robust and believable plan, and that we must invest the time to create this. We believe that 
what is desirable is a joint MAP/MICE plan on the fastest practical timescale, and we have 
worked with MICE management to accomplish this. We note that this is also an opportunity for 
us to work out a more general mechanism whereby the MAP and MICE managements can work 
together in a close, coordinated, streamlined, and effective way. The approach for converging on 
an agreed-upon magnet repair plan is summarized in Attachment 2. We anticipate convergence 
on this process in mid-January 2011 and expect to convey the results to DOE by January 19, 
2011, in time for the upcoming MICE Funding Agency Committee meeting. 
 
 
Recommendations: Magnets 
 
1. MAP should focus on the aspects of its magnets that are unique to MAP and on 

demonstrating critical technical elements that can make or break the proposed muon collider.  
 
We agree with this advice and are working with our cognizant Level 1 and Level 2 managers to 
accomplish this. The updated R&D plan, requested by June 1, 2011, will contain the revised and 
streamlined plan. 
 
2. Establish intermediate milestones that accomplish the most important or significant tasks 

pertinent to strategic down-selects.  
 
Many of these already exist. We presented only the highest level milestones at the review—those 
that are obligations to DOE and Fermilab management. The intermediate milestones are held by 
the MAP Director and the Level 1 or Level 2 managers. They will be presented at our next MAP 
review. 
 
 
Recommendations: RF Systems 
 
1. Focus on key issues: 1) High gradient in the presence of B, 2) absorber filled cavities and 

their issues (pressure, “beam loading”), 3) large synchrotron tune RCS.  
 
The first two items are already our prime focus. Essentially all of our RF hardware R&D 
program is committed to these issues and, together with MICE, account for nearly all of the 
presently invested M&S. Item 3 is a simulation task and has been added to our priority list for 
the simulation group. 
 



2. Rough cost-benefit studies of the various rf cavity approaches should be used in order to 
prioritize the test program for the next few years. In particular, revisit the use of open cavities 
and the associated cost.  

 
The open cell cavity approach is being actively looked at in the context of our magnetic 
insulation studies. Without magnetic insulation, the huge dark current found during previous 
tests and severe damage after the tests, make it unclear that this is a viable. 
 
The present MAP RF R&D plan is based on “benefit studies”, rather than cost-benefit studies, in 
that we have given priority to approaches that seem most likely to lead to a technical solution. 
We agree with the committee that cost-benefit studies are needed. Our previous studies taught us 
that, for a Neutrino Factory cooling channel, the cost is split roughly equally between RF power 
sources, solenoids, and everything else. The choice of RF technology will affect the parameters, 
numbers and cost of the needed solenoids. To make a meaningful cost-benefit analysis, the 
magnets must be included. Therefore, to provide cost guidance for the RF choice, we need a first 
guess at the lattice design and the RF parameters associated with a candidate technology, and a 
guess at how performance depends on these cost-driving parameters (which means a simulation 
of the channel). 
 
Our strategy is: (i) in the short term, continue giving priority to those approaches that seem most 
likely to result in a solution for our RF challenge; (ii) as soon as we have sufficiently 
encouraging results from the R&D to be able to guess that we have a solution (i.e., as early as 
possible), give design and simulation priority to studies that establish the required parameters 
(how much gradient, power, etc.) and assess whether the technology can be used for the entire 
6D channel or only part of it; and (iii) in parallel with these simulation studies provide rough-
cost estimate feedback to guide things. We believe this plan satisfies the spirit of the committee’s 
comments, while building on our extensive Neutrino Factory study experience and utilizing our 
resources efficiently. 
 
3. Do more tests of the existing 201 MHz cavity and build more of the 805 MHz cavities to 

improve statistics.  
 
We have given high priority to maximizing the number of cavities we can build and test, 
utilizing our test facility to its fullest. Since full utilization of our test area in the next few years 
permits our planned cavity testing to be increased by only one additional cavity, we are also 
exploring the possibility of  having a complementary activity at CERN. 
 
4. Delay the cavity down select for at least another year – tie it to test milestones, not 

calendar dates.  
 
The chosen date has been delayed in the updated plan. Its date is not arbitrary, but has been 
chosen to permit time to develop the 6D bench test by the end of MAP Phase 1. 
 
5. Engage other communities working on RF breakdown such as CLIC or the US High Gradient 

Collaboration, to minimize duplication of effort.  
 



This is not as easy as it sounds. We have been attempting such engagement for some years. As 
our next step, we envision organizing a focused technical workshop, with invitees representing 
the world’s RF experts, to be held at a “neutral site.” 
 
 
Recommendations: Management 
 
1. The Fermilab Director should appoint and fully empower a MAP Program Director who is 

able to move resources as needed within the program and who can concentrate effort on the 
highest priorities. This person would ideally be a highly respected scientist of international 
stature and should be able to attract and inspire additional effort to join the program, acting 
not just as a program director but in some sense as an evangelist for it. The committee 
believes that it is necessary to look outside the current management of the program for such a 
director.  

 
Item for the Fermilab Director. 
 
2. The program’s oversight group should ensure that MAP is adequately resourced with staff of 

the appropriate skills to deliver the program, and that MAP receives sufficient priority within 
the various national laboratories.  

 
This task is part of the mission of the MAP Project Management Group, made up of resource 
managers at the key MAP institutions. The group meets monthly and reports to Stuart 
Henderson, Fermilab’s Director for Accelerators.  
 
3. The MAP Program Director should take steps to streamline and reduce the various advisory 

and oversight bodies inherited from NFMCC and MCTF, and to ensure that the appropriate 
international connections are in place.  

 
A more streamlined Management Plan has been prepared, in consultation with the Fermilab 
Director. The plan has already been sent to DOE for its approval and is included here as 
Attachment 3. The MCOG function has been eliminated in favor of the PMG. We believe that it 
is worthwhile to clarify for DOE and its reviewers the important roles played by the Institutional 
and Technical Boards, which have been retained in our management structure. They are advisory 
boards for the MAP Director. They are the only technical and policy advisory boards the MAP 
Director has. Each has a unique function, well defined in the Management Plan. There is no 
overlap in their function with any other pieces of the organization. There does seem to have been 
some confusion about these boards at the review and we hope we have now articulated the need 
for them more clearly. 
 
4. A revised R&D plan addressing the technical issues highlighted in the review closeout must 

be submitted by December 30, 2010.  
 
We have been informed by DOE that this plan, which is already under development, has a 
revised due date of June 1, 2011 to permit the MAP Director to finalize it. A draft of the plan 
already exists. 



Attachment 1 
 
 

September 8, 2010 
 
 
 
 
 
 
 
 

Muon Accelerator Program 
Mission Statement 

 
 
The mission of the Muon Accelerator Program (MAP) is to develop and demonstrate the 
concepts and critical technologies required to produce, capture, condition, accelerate, and store 
intense beams of muons for Muon Colliders and Neutrino Factories. The goal of MAP is to 
deliver results that will permit the high-energy physics community to make an informed choice 
of the optimal path to a high-energy lepton collider and/or a next-generation neutrino beam 
facility. Coordination with the parallel Muon Collider Physics and Detector Study and with the 
International Design Study of a Neutrino Factory will ensure MAP responsiveness to physics 
requirements. 



Attachment 2 
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Muon Accelerator Program 
 

Management Plan 
 
 

December 14, 2010 
 
 
 
 

 



Introduction 
This document describes the organization being set up in response to a request the Fermilab 
Director has received from DOE/OHEP asking that Fermilab serve as the host laboratory for an 
integrated national muon R&D program. The goal of this organization (referred to hereinafter as 
the Muon Accelerator Program, MAP) is to execute a multi-year program aimed at completing a 
Muon Collider Design Feasibility Study, participating in the ongoing International Design Study 
for a Neutrino Factory, and providing a supporting muon accelerator technology R&D program.  
The MAP member institutions will collaboratively carry out these tasks as part of the Muon 
Accelerator Program.  The MAP Program Director is responsible for all management, funding, 
and policy decisions within MAP, with technical advice from the Technical Board and policy 
advice from the Institutional Board. The organization set up to carry out the R&D program is 
described in the next section. 
 
If needed, the Fermilab Director will take responsibility for initiating a revision to this 
Management Plan. 

Muon Accelerator Program Organization 
The aim of MAP is to carry out a multi-year R&D program aimed at developing the technology 
and simulation tools for intense muon beam scientific facilities—a Muon Collider and/or a 
Neutrino Factory.  To do so, we have created an organization that delivers: 

 a coherent, national R&D program  
 a multi-laboratory and multi-university program 
 a streamlined organization with clear reporting lines 

Organizing Principles 
The organizing principles of MAP (see Fig. 1) established by the Fermilab Director are listed 
below: 

 Fermilab will provide overall leadership of the national Muon Accelerator Program 
(MAP).  

 The MAP will be a multi-institutional effort, integrating participants from the existing 
NFMCC and MCTF. 

 Existing commitments of NFMCC, such as to the Muon Ionization Cooling 
Experiment (MICE) and the International Design Study for a Neutrino Factory (IDS-
NF), will be supported. 

 The MAP organization will maintain the U.S. portion of the MICE organization in its 
current form. 

 The MAP will have a dedicated management team, led by a Program Director 
appointed by, and reporting to, the Fermilab Director. The Program Director provides 
the primary point of management contact to DOE/OHEP. 

 The Program Director will control the allocation of MAP funds to the participating 
institutions. 



 

Fig. 1. MAP upper-level organization. The names indicated for Level 0 and Level 1 leaders are 
interim appointments. Initial members of the Institutional Board will also be interim 
appointments. 
 

 DOE-OHEP will establish a Muon Program Manager who will oversee the MAP program 
from within the agency. 

 The MAP will be organized and managed utilizing project management tools appropriate 
to an R&D program of this scale. 

 Activities undertaken by the MAP and the associated resource support will be agreed 
upon with DOE, with a mutually understood ~7-year time horizon for development of the 
MC-DFS, the NF-RDR (under the auspices of the IDS-NF), MICE, and carrying out a 
supporting technology development program. 

 An advisory committee (MUTAC) will monitor technical progress of the program and 
report to the Fermilab Director. 

 The organization will provide a mechanism for interacting with international 
organizations that have common interests, such as the IDS-NF and the MICE 
collaboration. 

Proposed organization 
 The Fermilab Director has appointed the MAP Program interim Co-Directors, and will 

later appoint the Program Director. The Program Director duties are described below in 
the section on Organizational Responsibilities. 

 A Muon Technical Advisory Committee (MUTAC) will be appointed by the Fermilab 
Director as the primary body for technical advice and for review of the MAP activities. 



 Distribution of funds to the participating institutions will be based upon the direction of 
the MAP Program Director.  

 Various committees designated by the Program Director will aid in development of the 
technical strategy and coordination of the participating institutions. These are represented 
by the Technical Board and the Institutional Board in Fig. 1. The detailed structure and 
accompanying responsibilities and authorities will be defined by the Program Director, 
subject to some guidance from the Fermilab Director. Initial responsibilities are described 
in the section on Organizational Responsibilities. 

 It is assumed that university groups will participate in the MAP. They will participate in 
planning and coordination via membership on the Institutional Board. 

 It is assumed that a complementary Muon Collider Physics and Detector Collaboration 
will be formed, supported by a separate funding stream from the DOE. In order to 
provide close coordination between this Collaboration and the MAP, a Machine-Detector 
Interface task has been created within the MAP to serve as the primary technical contact 
point between the two organizations. 

 The Level-2 structure for the MAP organization is shown in Fig. 2. The details of this 
organization have been determined jointly by the interim Program Co-Directors and the 
Level-1 managers. 

Organizational Responsibilities 
 
Program Director Responsibilities (Level 0) 
 
The MAP Director is appointed1,2 by the Fermilab Director and is responsible for directing the 
MAP program, that is, the MAP Director is responsible for all technical, policy and funding 
decisions within MAP, and will control the allocation of MAP funds to the member institutions. 
The MAP Director is also charged with: 
 

 Updating, as necessary, and maintaining a multi-year plan for MAP activities including: 
o Definition of major goals and objectives: technical, cost, and schedule;3 
o Identification of required resources; 
o Definition of responsibilities within the program. 

 Establishing and leading an organization to execute the MAP program. 
 Defining and executing the supporting R&D program, including making final decisions 

on which technologies to pursue, i.e., ensuring timely “down-selection” of technical 
alternatives. 

                                                            

1 The MAP Director does not have a fixed term, but serves at the pleasure of the Fermilab Director. 
2 It is anticipated that the Fermilab Director will designate a search committee to give advice on possible candidates 
for the MAP Director. 
3 Input to this plan will come primarily via the MAP Technical Board, and will be discussed with MUTAC. 



 

Fig. 2. Interim MAP Level-2 organization. Names indicated for Level 1 and Level 2 leaders are 
interim appointments. 
 

 Providing periodic technical, cost, and schedule reports at a frequency agreed to with the 
Fermilab Director and DOE-OHEP. 

 
Level 1 Responsibilities 
 
Design and Simulations 
 

 Coordinate the design and simulation tasks for MAP, in particular those needed to 
produce the Muon Collider Design Feasibility Study (DFS) report and to provide the U.S. 
inputs for the IDS-NF Reference Design Report (RDR), including any site-specific 
considerations that may arise. Ensure that machine-detector interface issues are given 
proper consideration and are tightly coordinated with the parallel Muon Collider Physics 
and Detector Study. 

 Provide simulation support needed for planning the 6D cooling section component bench 
test. 

 Develop a Level 2 organization to accomplish these tasks and identify (with concurrence 
of the Program Director) Level 2 managers for each activity. To the extent practical, this 
organization should reflect the population of MAP, including national laboratories, 
universities, and SBIR companies. 

 Develop and maintain a plan to execute all of the Level 2 tasks in the Design and 
Simulations technical area. The plan should include milestones and deliverables, and for 
each participating institution, effort levels and M&S needs. 

 Manage the effort to accomplish the Level 2 tasks in the Design and Simulations 
technical area within agreed-upon budgetary and schedule guidelines. 



 Participate in preparations for MAP reviews. 
 In consultation with the Program Director, define and monitor the annual budget and 

effort level required to accomplish the proposed tasks. 
 
Technology Development 
 

 Coordinate the technology development tasks for MAP, in particular those needed to 
demonstrate the feasibility and cost range of the components that form the technical basis 
of the Muon Collider and Neutrino Factory designs. 

 Provide components required for the 6D cooling section component bench test. 
 Develop a Level 2 organization to accomplish these tasks and identify (with concurrence 

of the Program Director) Level 2 managers for each activity. To the extent practical, this 
organization should reflect the population of MAP, including national laboratories, 
universities, and SBIR companies. 

 Develop and maintain a plan to execute all of the Level 2 tasks in the Technology 
Development technical area. The plan should include milestones and deliverables, and for 
each participating institution, effort levels and M&S needs. 

 Manage the effort to accomplish the Level 2 tasks in the Technology Development 
technical area within agreed-upon budgetary and schedule guidelines. 

 Participate in preparations for MAP reviews. 
 In consultation with the Program Director, define and monitor the annual budget and 

effort level required to accomplish the proposed tasks. 
 
System Tests 
 

 Coordinate the system test tasks for MAP, in particular those needed to demonstrate the 
feasibility and cost range of the cooling systems that form the technical basis of the Muon 
Collider (a 6D cooling experiment) and Neutrino Factory (MICE) designs. For MICE, 
development of the experiment through Step 6 is assumed. For the future 6D cooling 
experiment task, prepare a plan (including specifications for the components to be tested) 
leading to an integrated bench test of a set of realistic 6D cooling channel components. 
This plan should include resources needed, definition of what tests will be performed, 
and metrics for what constitutes a successful test. In preparation for a subsequent full-
fledged 6D cooling experiment, assess the need for, and if appropriate prepare a formal 
proposal for, a cooling test with beam. 

 Develop a Level 2 organization to accomplish these tasks and identify (with concurrence 
of the Program Director) Level 2 managers for each activity. To the extent practical, this 
organization should reflect the population of MAP, including national laboratories, 
universities, and SBIR companies. 

 Develop and maintain a plan to execute all of the Level 2 tasks in the Systems Tests 
technical area. The plan should include milestones and deliverables, and for each 
participating institution, effort levels and M&S needs. 

 Manage the effort to accomplish the Level 2 tasks in the Systems Tests technical area 
within agreed-upon budgetary and schedule guidelines. 

 Participate in preparations for MAP reviews. 



 In consultation with the Program Director, define and monitor the annual budget and 
effort level required to accomplish the proposed tasks. 

 
Institutional Board 
 
The Institutional Board (IB) is an advisory board to the MAP Program Director and, in this 
capacity, will represent the members of MAP. 
 

1. The IB will consist of one representative from each participating institution, chosen by 
the institution as the appropriate representative for all matters of policy. Initial 
institutional membership will be derived from the membership of the NFMCC and 
MCTF. Membership in MAP will include, but is not restricted to, individuals or 
institutions receiving MAP funding. 

2. The Chair of the IB will be chosen by the IB membership from among its members, in 
consultation with the Program Director. 

3. The IB Chair will be responsible for: 
a. organizing IB meetings and, in consultation with the Program Director, setting the 

meeting agendas; 
b. organizing any required IB subcommittees (see item 9 below); 
c. working closely with the Program Director to ensure that the tasks outlined in 

item 8 below are carried out in an effective and timely manner; 
d. working closely with the Program Director to achieve consensus on policy issues. 

4. The IB will appoint a secretary to take minutes of IB meetings. The secretary will also 
maintain the MAP membership list and directory, which will be available on the web, and 
an IB membership list, which will also be available on the web.  

5. Based on input from the IB members, the secretary will also compile an annual list of 
publications of all work based on MAP support (including, in the interim period, work 
based on MCTF or NFMCC support). Insofar as possible, a list of muon R&D 
publications not directly supported by MAP funds should also be compiled. 

6. The individual IB representatives will serve as the first point of contact between the 
Program Director and their respective institutions, and will be responsible for bringing to 
the attention of the Program Director any policy issues that affect their institutions. 

7. The IB members will be individually responsible for negotiating with the Program 
Director the milestones and deliverables associated with any MAP funding their 
institution receives. 

8. The IB will be responsible for: 
a. defining guidelines for membership in the Muon Accelerator Program and 

advising the Program Director on changes to the membership; 
b. setting MAP publication and presentation policies; 
c. bringing to the attention of the Program Director any policy issues that affect the 

general MAP membership; 
d. advising the Program Director on ways to improve communication and outreach; 
e. providing the IB secretary with publication information that enables the secretary 

to produce an annual MAP publication list. 
9. At their discretion, the IB may appoint a subcommittee to be responsible for scheduling 

and organizing the MAP workshops and meetings requested by the Program Director. 



 
Technical Board 
 
The Technical Board (TB) will assist the Program Director in assessing technical plans and 
budgets for carrying out the MAP R&D program. They will also review and assess any proposals 
from new institutions that might be submitted for MAP funding. Any recommended funding 
request, if approved by the Program Director, would be accommodated by means of reserve 
funds put aside at the beginning of each year. 
 

1. The Technical Board (TB) is an advisory board to the Program Director, who will serve 
as its chair. 

2. The existing NFMCC Technical Board (including the NFMCC Co-Spokespersons) will 
function as the initial TB during the period of transition. The TB comprises the Level 1 
managers, together with other MAP members designated by the Program Director. TB 
meetings will be called and chaired by the MAP Program Director. 

3. The TB will appoint a secretary to take minutes of TB meetings. 
4. The TB will advise the Program Director on: 

a. the support needed to accomplish MAP milestones; 
b. the process to make choices between alternative technical options; 
c. changes required to the MAP R&D plan in response to new results; 
d. proposals from new institutions to carry out MAP-supported R&D. 

 
Program Management Office 
 
The Program Management Office (PMO), based at Fermilab, provides support for the 
administrative and organizational tasks of the MAP Program Director. This support includes: 

1. budget monitoring and planning; 
2. web site development; 
3. documents database development and maintenance. 

 
The PMO will provide the means to collect and maintain financial summaries for MAP funds, 
including information from participating institutions using such funds. They will also collect 
information on progress toward milestones from all MAP institutions. The PMO will aid the 
MAP director as needed in the preparation of progress reports required by the Fermilab Director 
and/or DOE-OHEP. 
 
MAP will be managed using project tools, with status reported to the MAP Director on a 
monthly basis. A Work Breakdown Structure (WBS) and Resource Loaded Schedule (RLS) will 
be established to manage MAP activities. Milestones within the RLS are the primary mechanism 
for understanding progress relative to the schedule. The WBS is the primary mechanism for 
identifying the scope of work associated with planned MAP activities. Cost accounting will 
provide feedback on whether resource utilization is proceeding as planned. The MAP Estimate at 
Completion (EAC) will be updated periodically and reported to the MAP Director. The MAP 
Director will periodically report technical progress, cost accounting status, and EAC status to the 
Fermilab Director. 
 



Advisory Groups and Peer Review 
To evaluate its progress, the Fermilab Director has selected an international Technical Advisory 
Committee (MUTAC) to review MAP annually. Prof. David Rubin (Cornell) is the current 
MUTAC chairperson. Members (see Table 1) are rotated on a three-year cycle, with roughly 
one-third of the membership exchanged in any given year. MUTAC prepares a written report 
after each meeting that is sent to the Fermilab Director and the MAP Program Manager at DOE. 
The DOE OHEP Program Manager will also see to it that a MAP review is carried out annually. 
 
 

Table 1. Current MUTAC membership. 
Name Institution 
John Byrd LBNL 
David Finley FNAL 
Vladimir Litvinenko BNL 
Peter McIntosh Daresbury Laboratory
Lia Merminga TRIUMF 
David Rubin (Chair) Cornell 
Michael Shaevitz Columbia 
tbd SLAC 
Thomas Roser BNL 
Susan Smith Daresbury Laboratory
Mike Syphers Fermilab 
Frank Zimmermann CERN 

 
 


