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1. proposed activity and objectives

The aim of this NA is to co-ordinate and integrate the activities of the accelerator and particle physics communities working together towards cutting edge neutrino beam facilities for Europe, in a world-wide context.  The final objectives are 1) to establish an agreed road map for the design and construction of the facilities, and 2) to assemble a community capable of sustaining the technical realisation and scientific exploitation of these facilities, 3) establish and propose the necessary R&D efforts to achieve these goals. The specificity of the problem requires excellent coordination between accelerator and particle physicists. These study groups, endorsed by the European Committee for Future Accelerators (ECFA) are active since 1998, with mandate to prepare future neutrino beam facilities for Europe.         


The recent discovery of neutrino oscillations by experiments in SuperKamiokande (Japan), SNO (Canada) and others, is one of the most important results in physics in the last five years and has generated considerable interest worldwide. It indicates the existence, at extremely high energy scales, of new phenomena that are well beyond the established Standard Model of particle physics. Nevertheless, much remains to be discovered about neutrino oscillations, including the existence of leptonic CP violation, which is required in the most satisfying explanation so far of the existence of matter (and not anti-matter) in the universe. This domain of physics cannot be experimentally tested at accelerators at the energy frontier (LHC and possible linear collider) and requires dedicated neutrino beams. 

The present European (CERN to Gran Sasso Neutrino beam) experimental programme aims at validating the existing results and will begin data taking in 2006. To go beyond and fully exploit the physics potential of neutirno oscillations requires the creation of one or several new neutrino facilities, with higher beam power, better defined beam spectrum and neutrino flavour composition, allowing experiments with higher statistics and reduced systematics in optimal conditions of beam energy and distance from the source.


A collaboration of laboratories and Universities around Europe is set up to carry out the R&D and studies aiming at making a proposal for the next major neutrino facility by the time of the start-up of LHC. A primary aim of the proposed NA is to create a network of particle and accelerator physicists to co-ordinate and prioritize the studies on these new facilities, taking into account the technical cost and risk, on one hand, and the physics payoffs on the other hand, and build a coherent programme to study neutrino oscillations in Europe. The three facilities presently considered are i) a super-conventional muon-neutrino beam using a new, high power proton accelerator, ii) a Beta beam, in which electron-neutrinos come from the decay of radioactive nuclei in a storage ring and iii) a Neutrino Factory, the ultimate neutrino oscillation facility in which the neutrinos are produced by the decay of muons in a storage ring. Each of these facilities offers synergies with other domains of particle and nuclear physics, which will be investigated.

The programme will be carried out by six working groups or packages (WP):
1) Physics demands on ( accelerator facilities (M. Mezzetto, Padova, check also table PHYSICS and here)
 will aim at establishing  the widest consensus on physics requirements and on the scientific reach of each option (Superbeam, NuFact,Betabeam) and of combinations of them, in terms of beam energy, baseline, beam structure, composition, flux and minimization of  systematic errors. 
2) High Power  proton drivers (P. Debu, CEA) will compare the merits of SC Linacs and Rapid Cycling Synchrotron and propose a choice, based also on HARP data. It will be rating approaches to intense H- ions sources, fast beam choppers,  (hybrid) drift tube linacs, coupled cavities, side coupled linacs, low ( SC structures, RF systems. Closely following the HIPPI JRP. See also table DRIVER and this link  
3) High power  targets (R.Bennett,,RAL,),  focusing on the multiple solutions (molten metal jet or contained flow, multiple helium cooled granular targets, rotating bands)  being proposed  to the severe, yet unsolved, problems of extreme heating, radiation and shock waves experienced by a multi MW target station. See also table TARGET and this link  
4) High power collection systems (J. E. Campagne, LAL), assessing the unprecedented challenges of thermo-mechanical stresses and fatigue and radiation damage affecting collection devices at high power., and, in the case of magnetic horns, the new extra challenge posed by  high and very high repetition rate of discharge. See also table COLLECTOR and this link  
5) NuFact front-end & acceleration systems (R. Edgecock, RAL) focusing specifically on ( manipulation: from the solenoidal ( decay channel, through phase rotation into specific ( ionization cooling schemes, cooling free schemes,  pre and full acceleration, storage etc). See also table COOLING and this link will produce proper road maps of specific priorities towards proposals of studies & technical R&D necessary to optimal  choice and design of each component of a NuFact/Superbeam complex. 

6) Beta-beams (M. Lindroos, CERN) will outline the preliminary road to first design studies of a Betabeam, from ion sources to acceleration and storage. Implementation at an existing laboratory (CERN, GSI) will be compared to green field scenarios (Legnaro, GANIL, Scandinavia). See also table BETABEAM and this link  
      The network will produce three main outputs: 

1) Roadmaps specifying the optimum neutrino oscillation programme for Europe and for the design and construction of the new neutrino facilities.

2) Documents, including technical reports, minutes of meetings and websites, giving technical details about the design and construction of the new facilities and the physics that can be done.

3) Proposals for R&D that needs to be performed to verify that the facilities can be built or develop cost saving ideas. .

      Two major milestones have been identified, both matching the dates when Europe will host the main international Workshop (NuFact) of the world community working in the sector: 

NuFact05 (late Spring 2005): a complete interim plenary report, accompanied by interim parallel reports from WP's, will be presented to the Workshop and will conclude the phase of preliminary comparative studies and define a first set of parameters agreed as input for design work.

NuFact08 (late Spring 2008): a draft of our complete final plenary report, accompanied by reports from WP's, assessing the technical R&D and preparatory work in progress and providing further suggestions in that direction, will be submitted for a final six month scrutiny from the community. It will contain our final scientific and technical "roadmap" recommendations.

A more detailed set of deliverables and milestones, both those concerning BEE and those specific of each WP, is given in tabular form in Table BEE. 

To achieve these goals will require the members of  the network to meet at least four times per year. One of these meetings will be the international NuFact Workshop. In addition, three yearly meetings of the European ECFA-sponsored study groups take place. On of them will take place in the framework of the general CARE meeting and will ensure co-ordination with the other accelerator R&D activities in Europe

We assume that 50% of the funding for this will come from the EU and this is summarised in the financial table. Our estimate of the total networking cost assumes that each of network members (about 180 as listed in the participants tables) will in the average each make 3 trips per year, each costing in the average about 1000 Euros. 

        Such a coherent and coordinated European program on neutrino  beams will ensure involvement of the large majority of the European experts in the field and bring an unprecedented collaboration between accelerator and particle physicists. Limited resources are presently available in Europe for neutrino initiatives, due to the difficulties of LHC funding. The EC support requested here would add decisive value. 

       The success and impact of BE(E can be monitored in several ways: i) the number of Muon Weeks and Workshops and their attendance; ii) the number and originality of talks presented, iii) the documents produced and quotations to them; iv) the production of online tools, web site, database, repositories of simulation and design code. 
