DRAFT

Dear Colleagues,

a number of questions have recently been raised about the status and organization of our studies towards a Neutrino Factory Complex, indicating a possible lack of information. In this letter I will try to clarify some of these questions.  

Who are we ? 

It appears that the present organization is not well known to everyone and I will clarify its

basic elements  here. As of today, and for the next two years at least, we are 

The CERN-ECFA study of a EUROPEAN NEUTRINO FACTORY COMPLEX

This broad consortium of working groups and experiments  comprises

1. An accelerator working group, the Neutrino Factory Working Group (NFWG), mandated in spring 1999 by CERN, under the leadership of Helmut Haseroth. This group has issued a status report and working plan last year that is described in NUFACT note 28. The goals and aims of this group is to study the feasibility of a neutrino factory complex at CERN.    

There are several working subgroups in this framework :

1a. the SPL team, led by Roland Garoby. This team has produced recently a conceptual design report, including a costing of this powerful proton machine.  This effort involves collaborations in Europe, for instance with IN2P3 and CEA in France and with LNL and INFN in Italy. 

1b the accumulator and compressor working group, led by Horst Schonauer. This group is collaborating in particular with Rutherford Lab. 

1c. A target and pion collection team led by Helge Ravn. This group participates in the E951 collaboration in Brookhaven (USA), and is producing the spectacular results that were shown in the plenary meeting on 10 May 2001.  

1d A muon front end group, led by Alessandra Lombardi, which has designed a collection scheme with low frequency RF systems, matched to the SPL. This group is very active in the area of ionization cooling and in the preparation work towards a muon cooling experiment. Collaboration with UK, INFN, and others is rapidly growing.

1e Although this is not as formalized as the ones above, work is taking place on the muon acceleration and storage ring design, thanks to E. Keil. The INFN Frascati laboratory has recently begun to work on this subject. 

The NFWG holds regular meetings (every two weeks about) that experimental particle physicists  also attend regularly. 

2. A number of Physics Working Groups, working under the sponsorship of ECFA. The goal and purpose of these working groups is to establish the physics opportunities offered by a European Neutrino Factory Complex.  These working groups are : 

2a. the Neutrino Oscillations Working Group, convened by Friedrich Dydak and Juan Jose Gomez Cadenas. This group has established the uniqueness of the neutrino factory in providing high energy electron neutrino beams, which will allow oscillation experiments to measure very precisely the neutrino mass splitting and mixing parameters and possibly leptonic CP violation, if the oscillation parameters chosen by nature will make it measurable. Several detector concepts are being evaluated: Li-Ar TPCs, Water Cerenkov tanks, Large Magnetized-Iron Detectors (LMD) and more. LMD’s appear as the safer concept available for the decisive task of muon sign selection and is receiving much attention. Recently, contacts have been made with the Monolith collaboration to promote study of a LMD for experiments on atmospheric neutrinos first and NuFact neutrinos later and a workshop will be organized on this subject in the fall, co-ordinated by Enrique Fernandez (Barcelona). A study of the physics case of a conventional low energy muon neutrino superbeam from the SPL alone has begun, and a workshop on this topic will also be organized in the fall, probably at CERN under the coordination of Michel Spiro (Saclay). 

2b A low energy muon working group, convened by Gian Giudice and Andries Van der Schaaf. This group has emphasized the great interest of lepton flavor violating processes like rare muon decays or muon conversion. It now needs to work, in conjunction with experts in the field, on the conceptual designs of the possible slow muon targets, beams and experiments.  A significant contribution of this group has been to emphasize the potential synergy between the availability of a large flux of muons with the improved production of radioactive nuclei that one can expect with the SPL. 

2c A Kaon physics working group, convened by Gerhard Buchalla,  studying the interest of high intensity kaon beams. One major issue here is that this requires that the energy of the proton driver is above 15 GeV, or that a substantial fraction of the protons from SPL is accelerated up to this energy or higher. 

2d A high intensity neutrino physics group, convened by Michelangelo Mangano, studying the opportunities in QCD and electroweak physics offered by the huge neutrino fluxes available in the near vicinity of the muon storage ring of a high energy neutrino factory complex.  

2e A Higgs Factory working group convened by Patrick Janot, studying the physics benefits of  medium energy muon colliders, generically at center-of-mass energies equal to the Higgs boson(s) masses to take advantage of direct s-channel production of Higgs and  of the unique energy resolution and calibration of muon machines. Muon colliders are a step further in difficulty with respect to the neutrino factory, but it is felt important to keep in mind this important possible extension when discussing the designs. 

  The present status of these physics and accelerator studies will be summarized in a  CERN-ECFA yellow report in preparation. Several chapters already exist. (see minutes of the muon steering group of 8 May for a status.) 

3.  Two R&D experiments are now taking place: 

3a. HARP, a hadron production experiment at the CERN PS, to perform precision measurements of  particle production over the full solid angles for hadronic projectiles of momenta from 2 to 15 GeV/c on various targets. The spokesperson is Friedrich Dydak. The improved knowledge of particle production is strategically decisive for the neutrino factory complex: the choice of the energy of its proton driver, the design of its target  and its collection system. The experiment is almost fully complete and will take data in 2001. Proposal for an extension to run HARP in 2002 has been submitted to the SPSC, including the use of helium beams 

It will also improve the predictions of neutrino fluxes in detectors of atmospheric neutrinos and of conventional neutrino beams Extension of these measurements to higher energies for these purposes using the NA49 apparatus has been proposed as well, under the spokespersonship of Giles Barr. 

3b The MUSCAT experiment at TRIUMF(Canada), spokesperson Rob Edgecock, is set to measure the poorly known tails of multiple scattering of muons at low energies. These properties are important for muon ionization cooling. The experiment had a technical run in 2000 and will take data in october 2001. 

These experiments are a good example of the participation of experimental physicists in the practical efforts towards a European Neutrino Factory Complex. It is generally agreed that this should be a strong point also of the future R&D efforts, in particular of the muon cooling demonstration experiment that is being actively prepared in the NFWG.

What is the Leadership? 

The Leadership is assumed by the Steering Group of the European Neutrino Factory Complex,(in short MUG for Muon steering Group) whose role is to collegially discuss and decide the directions and milestones of these studies and ensure communication between these efforts.

The composition of the Muon Steering group is given for instance in the MUG report to the last plenary meeting that can be found on the web. MUG is coopted. The composition and role of this group is an integral part of the package that was submitted to ECFA and endorsed by it. The group is well identified and recognized by the CERN management. The chair (Alain Blondel)  was also co-opted in MUG’s first meeting in July 1999. 

The accelerator group has a direct mandate from CERN and has its own steering committee, to which the MUG chair is frequently invited. The leader is Helmut Haseroth. 

International collaboration on the accelerator R&D is recognized as essential. By initiative of the CERN management, discussions are taking place to set-up international collaboration, first in Europe, by means of an oversight group, involving members of the concerned institutions and representatives of the physics studies. This process is very important, since collaboration of accelerator laboratories outside CERN will be absolutely essential for the future of the project.     

What are the projects?

1. The first project is to complete a YELLOW report and this is admittedly lagging behind by already a month and a half with respect to the initially proposed  date of April 1st. This should  now be the first priority, this book will be indispensable if we are to request any additional support from CERN and European institutes. 

2. On a longer time scale the aim of the studies as defined in MUG is to have the Conceptual Design report for a European Neutrino Factory Complex by the end of 2005. This date is chosen to allow sufficient time for the international decision process that should lead to the beginning of construction as soon as LHC is completed, i.e. in 2009-2010. 

3. An earlier construction date for the proton driver (SPL + accumulator & compressor rings) is conceivable and, of course highly desirable and the SPL and targetry R&D have therefore received the highest priority.   

4. Cooling experiment. Cooling is on the critical path for the neutrino factory itself. There is a consensus that a cooling experiment is the next priority. There is an active group of people working on this subject, involving both accelerator physicists and experimental physicists. This project is rather large and will require international collaboration. The muon collaboration in United States is offering help in simulation and possibly some of the hardware. A large number of European experimenters have declared interest in participating in this experiment. Good possibilities for adequate muon beams exist in Europe. There will be a session at NUFACT01 to discuss international collaboration. Although the exact size of this effort is still being defined there has been rapid progress in the last months and this should lead to a good proposal before the end of the year. 

5. Large Magnetic detector. This is the baseline detector for oscillation experiments at the Neutrino factory. Its capability of selecting muon of the proper sign makes it the most promising tool for the full investigation of the golden transition of electron neutrinos and antineutrinos to muon neutrinos. It has been meanwhile realized that it is also a very good detector for atmospheric neutrinos, the muon sign measurement offering some additional sensitivity to matter effects. This makes the HARP effort and its proposed extension to higher energy even more justified. Optimization of a large magnetic detector in the 100 kton mass range requires major R&D. In synergy with the Monolith collaboration, it is planned to hold a workshop on the subject in the fall of 2001 to launch these studies. Enrique Fernandez is co-ordinating the organization of this workshop.   

6. Low Energy Neutrino Superbeam. The realization that one could already perform an interesting neutrino oscillation experiment with the neutrino beam generated in a conventional way with the 2.2 GeV proton beam from SPL has triggered great interest. 

The most likely detector is a very large water Cerenkov detector, such as the half Megaton option discussed by the proto-collaboration UNO. It would also make possible a new powerful attack to the existing limits on proton decay and a deeper insight into the nature of the atmospheric neutrino anomaly. Again, a workshop will be organized towards the end of 2001 to explore this possibility, which greatly enhances the attractiveness of SPL. This initiative has the great virtue of bringing new players in the game. Michel Spiro will coordinate the organization of this workshop on our side. 

As one can see there is a flury? of initiatives that have been taken and a flury? of initiatives to come. As far as I can see today, there is very little destructive interference between them, except for the possible over-commitment of some individuals.  On the other hand, this wide range of projects of reasonable size is very attractive in these days of very large and sometimes bureaucratic collaborations. 

What do we need? 

It is apparent that what we most need is more staff and means  for the accelerator R&D.

There are two ways to achieve this: i) independent initiative inside CERN, and ii) extensive collaboration with European and international laboratories. 

As was discussed by Kurt Hubner in our last plenary meeting, it is likely that there will be a request by the CERN’s DG in the December session of Council for increased support for accelerator R&D. It is likely that there will be support from ECFA in this direction. It is our responsibility to provide CERN with the best possible physics case and credible  proposals: a good Yellow report, a sound proposal for a cooling experiment, a good R&D plan from the accelerator side, workshops on large detectors. These should be our short term goals, and I believe the responsibilities are well defined for achieving this. 

Collaboration with outside institutes is an essential aspect. Even if additional resources are granted, CERN is very heavily committed with the construction of LHC. There exist large amounts of competence and facilities outside of CERN, for which such an innovative project as the Neutrino Factory Complex will be extremely attractive. It is certainly the plan of Helmut Haseroth to further enhance the existing collaborations with other accelerator laboratories in Europe and to establish new ones. Any ideas and suggestions from you on this subject are quite welcome. 

Do we need a new structure? 
The structure, as it is today, is completely open to constructive criticism and feedback, and has the means to transform itself effectively, if so needed. It has the advantage of informality and has allowed many excellent new ideas and initiatives to take place. 

This does not mean that the structure should not improve. If the legitimization of the present leadership (the steering group and its chair), that is based on collegiality, is debated, then a procedure to enhance its legitimization should be found by means of a fully transparent nomination, possibly a regular election. It is not an easy task to define the nomination procedure and we are actively thinking about it. A proposal will be issued shortly.

A widespread opinion in MUG is that our organization must reflect the wide range of physics interest of the Neutrino Factory Complex. It should also respect the existing mandates from ECFA and from the CERN management. There is nothing to gain by antagonizing them!

Finally, there is the question: should we construct a more formal organization? This is not a trivial question. It is not at all obvious that a large collaboration will be more effective at collecting funds than a series of well focused proposals that each have the advantage of attracting new players. An overly formal collaboration may even scare away a number of very good people, not to mention the difficulties that it would have in getting approved by the CERN management! Nevertheless the question is worth discussing in a rational an non-divisive way.   

In the end however, beyond any useful adjustments to our organization, I remain firmly persuaded that what we need, really and primarily, is a compelling physics case, good R&D proposals, and solid results. If we keep fostering this, as we have so far, we will easily stay united behind them. 

With my best regards, 

Alain Blondel

Chair, 

The steering group of the CERN-ECFA studies of a European Neutrino Factory Complex
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