
THE JOINT CLRC/PPARC PANEL TO REVIEW THE MICE PROPOSAL

REPORT OF THE 1ST PANEL MEETING, HELD ON 25 MARCH 2002.

Membership:

Prof. Alan Astbury, University of Victoria, British Colombia, Canada - Chairman

Dr. Jon Butterworth, University College, London

Prof. Richard Hills, University of Cambridge

Dr. Derek Lowenstein, Brookhaven National Laboratory, USA

Prof. Ken Smith, University of Glasgow

Prof. Martin Turner, University of Leicester

Dr. Ted Wilson, CERN

Prof. Ken Peach – representing CLRC

Mr. Alan Coates – representing PPARC

Mr. Dave Morrell - Secretary

Professor Cruise and Dr Harnew ruled themselves ineligible to serve on the Panel through their interpretation of the strict conflict of interest rules applied to proposals seen by the PPARC Project Peer Review Panel, since the proponents included staff from the Universities of Birmingham and Oxford respectively.

Terms of Reference

The Panel agreed the following terms of reference: 

· to examine the scientific and technical case for the Muon Ionisation Cooling Experiment (MICE);

· to comment on the suitability of the proposed ISIS beam, and advise on any associated technical development that may be required;

· to scrutinise and advise on the resources required, the technical and financial risks, including the effects of increased or decreased levels of funding;

· to comment upon the management structure, proposed milestones and project oversight;

· to report to the CLRC Chief Executive and to the PPARC Executive through the Science Committee.
The Panel noted that the Letter of Intent and the other information provided to date would allow it to consider only the first two items at this point.

Meeting with members of the MICE Collaboration

Following a brief introduction, the Chairman welcomed the following representatives from the collaboration to the meeting:

G Barr (University of Oxford)

A Blondel[*] (University of Geneva)


R Edgecock (RAL PPD)


P Drumm (RAL ISIS)




I Gardner (RAL ISIS) 


K Long (ICSTM)

E McKigney[*] (ICSTM)


J Wilson (University of Birmingham)

[*] co-presenters of the Letter of Intent at the open session



(M Zisman (LBNL), who was due to undertake part of the open presentation, was unable to attend because of illness; A Blondel made the presentation in his place.)

The Panel questioned the collaboration on the following main issues:

The degree to which the proposal represented new experimental physics as opposed to engineering/technology research.

The experiment involved precision measurement and understanding of the systematic effects in ionisation cooling. This was essential if the goal of building a neutrino factory to study neutrino oscillation physics was to be realised. The aim was to show that an ionisation cooling channel could be designed and constructed with a performance that was in agreement with the modelling. This is work at the cutting edge of accelerator R&D involving many technological challenges that would be reported  in journals and at conferences. The accelerator physics had a wide range of applications, relevant to a number of scientific areas. 

The extent to which the MICE project was a key technology essential to understand the requirements of a neutrino factory.

Ionisation cooling and target design formed the key issues to be addressed before the community could consider building a neutrino factory. Work on the neutrino factory could not progress without resolution of the cooling problem. MICE was, therefore, a logical next step in the research and development required for the neutrino factory and represented challenging physics and engineering, essential for the development of particle physics. The proposed experiment was of the optimum scale and the proposed timescale corresponded to the latest plans for design of a neutrino factory.

The technical feasibility of achieving the required cooling.

While few doubted that ionisation cooling would work, the mechanism was a delicate balance between the cooling induced by ionisation loss combined with replacement of the longitudinal component of the momentum using RF acceleration, and the heating caused by multiple scattering. After a great deal of study, it was considered that the only way of demonstrating that there was a net cooling effect was to study the effects of single-particle transmission through a realistic cooling channel, and then 'construct' a bunch and show a net cooling effect. While this ignored potential collective effects between particles and on the various materials, these effects were either known to be small or could be simulated. 

The relative merits of using liquid hydrogen, liquid helium or lithium hydride as the cooling agent.

The collaboration was still studying the relative merits of different materials for the main ionisation loss. Liquid hydrogen was clearly the best medium theoretically, but the performance would be compromised by material of the containment vessel, as well as having significant safety issues. Liquid helium was an alternative, and more recently lithium hydride was being studied. Further work was required.

The level of support from UK universities for the Neutrino Factory project, in light of the considerable involvement expected in the future linear collider.

Neutrino oscillation physics was attractive to the UK particle physics community. The goal of the research was the measurement of the physics parameters describing neutrino mixing, and in particular the prospects of observing and measuring CP violation in the lepton sector. In order to achieve this, it would be necessary to undertake cutting edge technologies. Despite the UK support for the future linear collider, there was considerable support for work that would lead to the development of a neutrino factory. Four major UK particle physics groups were already committed to the project and 15 of the 17 major particle physics groups in the UK had expressed their support for R&D in this field. This was seen as an opportunity for the UK to take the lead in a major accelerator development, and to rejuvenate its accelerator research in the Universities. It was possible that this facility would have the same importance for the neutrino factory as the various test facilities (TTF, FFTB, ATF, CTF) had for the linear collider. At the same time, the project would attract students, who would gain experience both from running an experiment and through the development and application of new techniques and technologies.

The current position of neutrino factory research within the PPARC strategy.

The UK particle physics community was among the first to  recognise the importance of the neutrino factory some four years ago, when PPARC had invited the community to outline its strategy for the next 20 years. PPARC had recognised the project and included it as part of its Road Map. Since then, the community had looked into the availability of a suitable beam in the UK. PPARC funding for the proposal would depend on the outcome of bids to the UK Government’s 2002 Spending Review.  

The status of international competition in this field of research.

Researchers in the USA were interested in this area of research, which they recognise as essential to the neutrino factory, and were actively involved in R&D. There was, however, no suitable low energy muon beam available in the USA on which to undertake this work.

The status of other potential sites for the MICE project.

The MICE project had reached a stage where it needed a host laboratory. The three potential sites were TRIUMF (Canada), PSI (Switzerland) and RAL. There was insufficient space at TRIUMF for the MICE experiment and PSI was fully committed to existing accelerator projects. ISIS was well-suited to the technical requirements of the project and the enthusiasm and commitment of the UK/RAL community had enhanced the position of RAL as potential host for the project. It was an appropriate time for ISIS to consider expansion into this area of research. RAL ISIS staff were studying the scientific justification and benefits of the proposal and ISIS had space available for the project.

The timing of submission of the full MICE proposal.

A precise costing and technical case would be developed before the end of 2002. The total cost of a Neutrino Factory was currently estimated at $2B, including staff costs. The host nation or region would typically be expected to contribute a significant proportion of the total cost.

Summary

1. The MICE (Muon Ionization Cooling Experiment) as presented represents a research and development project to develop an intense source of neutrinos for a future neutrino factory. It is a technical and engineering project more so than an exploratory piece of basic science.   Nonetheless it represents accelerator technology at the leading edge, and without results from an enterprise like MICE, it would be difficult in the future to present a credible proposal for a neutrino factory with predictable performance and realistic cost estimates.

2. The proponents are encouraged to write a full proposal with technical help from RAL who would act as the host laboratory for MICE.  The proposal, along the guidelines required by the PPARC Project Peer Review Panel, should address the layout and integration of the experimental facility and cover all safety aspects.  The financial, technical and experimental needs should be clearly spelled out along with their probable and realistic solutions.

3. It is important that the proposal can indicate strong UK university involvement of dedicated physicists.  The committee was told that even though the HEP community in the UK had indicated a priority for a linear collider as the next global project, there remained a group (~ 20%) with a stated preference for a neutrino factory as the next step.  It is therefore anticipated that this group will represent the main signatories of the proposal.

4. The proposal should not address the scientific case for a neutrino factory, but rather concentrate on explaining how the technical and financial uncertainties can be reduced in a future proposal for a neutrino factory, by performing MICE at RAL.  It should also attempt to answer the question as to why the proponents believe that the timescale for MICE is immediate. 

5. At the stage of producing a proposal the risks to the CLRC are rather small and appear manageable.  However the proposal must cover future demands on the laboratory especially the potential impact on the ISIS group and ISIS operations.  Should an eventual proposal be successfully reviewed, RAL will become a significant player internationally as the host laboratory for the MICE project.  The world needs only one MICE!

Conclusion

The Review Panel endorses the collaboration’s request for technical help from the host laboratory in preparation of a proposal to define the layout and integration of this experimental facility and to study the safety issues related to hydrogen absorbers, intense magnetic and RF fields.  The Panel reserves the right to examine this proposal, its value for research, its timing and its implications for the domestic programme. 
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