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N2 : Beams in Europe for Neutrino Experiments (BENE) 

BENE is the CARE network for Beams for European Neutrino Experiments
. It comprises 13 nodes. The table of the participants and their implication in the BENE Work Packages is given below. 
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The overall management was done for the five years by INFN-Na. Our Deputy Coordinator (S. Pascoli, from Univ. of Durham, associated to ICL), in charge for the last two years after a long vacancy, has finally managed to consolidate our dissemination tools and final list of publications. WP coordinators that had been replacing other colleagues during the lifetime of the NA completed their terms in full control of the PHYSICS (A. Donini, co-coordinator), DRIVER (M. Zito), TARGET (C. Densham) and COLLECTOR (M. Dracos) WPs and have finally taken, along with their colleagues, key responsibilities in the EUROnu DS. 
After 2007 had been marked by the approval of the EUROnu DS proposal, 2008 recorded the approval, within the new accelerator R&D IA EuCARD that will move on the foot-path of CARE, of a number of initiatives related to R&D for neutrino beams. 

1) the NEu2012 NA aiming at structuring of the accelerator neutrino community tighter than BENE has been able to. The name NEu2012 is meant to convey clearly the message that indeed the community of accelerator Neutrino users in Europe will meet the 2012 milestone recommended by CERN Council. When the concept of a future Eu neutrino facility, presently an emerging research infrastructure undergoing design study, will be revisited in the context of the particle physics section of the ESFRI road map.   

2) STFC-TA, a Trans-national Access centred around the muon facility in advanced construction for the MICE (muon ionization cooling experiment) at the ISIS synchrotron at the Rutherford Laboratory in the UK

3) all the EuCARD JRA’s, that are of 
-direct interest and involvement of the neutrino beams community, as for WP11 ANAC that includes EUROFFAG, R&D for Fixed Field Alternating Gradient accelerators of protons and/or neutrino parents or SRF WP10 including key R&D for the Superconducting Proton Linacs SPL, a superior (8 MW) option offered to and by Europe in the quest for the high power level indispensable for neutrino facilities and other high intensity science
-interest for possible synergy with the upgrade of the Eu large collider LHC to SLHC. One is WP7, superconductive high field magnets SHFM (components in accelerators and in storage & decay rings of neutrino parents), another is WP8 COLMAT R&D on the behaviour in high power radiation environment of materials considered for LHC collimators (but also for high power targets producing neutrino parents and high power collection devices collecting them).
-interest for possible synergy with the R&D towards more powerful electron linear colliders, like WP9 NRF doing R&D on normal conducting radiofrequency (applicable to muon ionization cooling) or again WP10 on superconducting radiofrequency (applicable in several sectors of both conventional and novel neutrino beams).
Started early in 2007, a long intense phase of preparation of this proposal involved several senior members of BENE. It was finally submitted 29 Feb 2008, with EUCARD requesting 15 M in total from EC. 
In July EuCARD was admitted to negotiation with 14.5/15 marks and warned that a maximum EC grant of 10 M would be implemented for all IAs.  Over the following few months a modified Proposal consistent with a grant of 10 M was prepared. Starting with a first negotiation meeting with EC on Jul 31 finally a full revised proposal (DoW= Description of Work) for the IA dated 6 Feb 2009, along with Grant Preparation Forms, was accepted by EC. The total cost will be 32 M. The budget of NEu2012 NA was reduced by 12% and that of TA-STFC by 25% (to approximatevely 280 and 222 KEuros, respectively). 
The negotiations are completed and the Grant Agreement is expected any moment.   The Consortium Agreement is meanwhile being finalized. 
BENE has also given its contribution to another IA Proposal in in the particle detector sector. Known as DEVDET (development of detectors) and including Work Packages on neutrino detectors of great interest for neutrino beams, it scored a good mark but not so high to be admitted to negotiations. Other initiatives must be therefore launched to support this R&D sector, just as essential as accelerator R&D.  
The approval of the neutrino beam related packages in EuCARD is the last contribution of BENE to the future of its sector. Like the approval of EUROnu, it does follow from the recognition of the strategy indicated by BENE, including its attention to international collaborations in a truly global context, by CERN Council in its Strategy Document issued in July 2006 in Lisbon. That turned the present plans of a new more powerful accelerator neutrino complex into those of an emerging facility of EU interest, in the context of the ESFRI road map. 
BENE’s legacy is now entrusted to EUROnu (Sep 1 2008-2012) and to NEu2012 and the other activities in EuCARD (Apr 1 2009-2013)  

We hope that they will both be strongly supported by European agencies in the coming years. They must match the 2012 (or 2013) milestone set for us by Council. 
The year 2012 was set by Council as the milestone for evaluation of the next major Eu undertaking in the accelerator neutrino sector. Studies of the scientific case for future neutrino facilities and the R&D into associated technologies are required to “be in a position to define the optimal neutrino program based on the information available in around 2012”. The effort of BENE and its FP7 off-springs is in that prospective. 

The process of this evaluation is indeed being set up. Long requested by BENE, appropriate oversight bodies are finally coming in place.

The Strategy Secretariat of CERN Council has started for 2009a series of interviews meant to provide an overview of the ongoing and possible future neutrino activities where European involvement exists or is planned. The first interview was held on Jan 26 jointly with EUROnu and EUCARD (NEu2012), both already on the list of Recognized Projects of the European Strategy. 
Council also asked the CERN SPC to set up a panel to look at CERN’s possible involvement in future neutrino facilities and report to its December 2009 session. This SPC neutrino panel (chaired by A: Zalewska, with Aleksan, Blondel, Dornan, Meier and  Zwirner) is already at work to provide its views on 
- the importance of precise measurements of the neutrino oscillation parameters, in particular the CP violating phase and mass hierarchy

- the overall value of the International Design Study of neutrino factories  for the future of the subject. Should CERN take a more active role in enabling the study to reach its goals, irrespective of where such a facility would be sited?

- what other high intensity neutrino facilities are technically possible and how would they address the measurements above,  what should be the involvement of CERN in studies of these facilities, in particular with regard to the planned LHC upgrades

- on the merit of a European strategy in this phase of neutrino experimentation and whether it should have a place on the future CERN road map

The time scales of the two reviews are being organized in such a way to exclude unnecessary iterations of discussions. 
A dedicated workshop on the themes of the SPC neutrino panel is being organized in September 2009 at CERN. It is the opportunity for our community to expose in depth, to front of the SPC and Council, its scientific and technical case.  As it stands today, in view of 2012. .

2012-3 is indeed the appropriate time: solid physics results should have come from LHC, giving general direction to particle physics, and from the T2K and Double-CHOOZ experiments, giving great guidance to identify the optimal step in the exploration path of neutrino transitions. Meanwhile financial resources will be liberated by the end of the payments for  LHC and its detectors. Major decisions will be mature, for ILC, for accelerator neutrino and for other sectors. The deadline must be met. 

In order for that to be even conceivable, there is no doubt that a CERN neutrino task force must be put again in place. Discussions have been reopened with the new CERN Management, finding it open to consider the option. A mandate for such a CERN force is presently being drafted. 

The Network that will replace BENE, NEu2012, is indeed meant to integrate exactly with such a CERN team. Support from EC is requested for Geneva-based postdocs that will both power the network and be the kernel of a collaboration of national teams from the community and CERN 

FP7 business was very intense for most of the year. Only in the last part of it, BENE switched finally the focus of its attention to the preparation of its final meetings at CARE08 and its final reports.

In addition to this strong focus on FP7 proposals, during 2008 the BENE Network has 

a) monitored the physics results of the neutrino experiments in progress and their implications for the directions of the field. 2008 did not register any major results. MINOS consolidated its confirmation of the atmospheric transitions and improved the current uncertainties on the neutrino parameter governing them. Most interesting result of the year was of phenomenological nature: a few independent global analysis of the solar, atmospheric and accelerator data all favour a non zero, order 1%, value of the so far undetected sin2 of the third mixing angle 13, essential for the 3*3 mixing matrix scenario to be established. Driven by the SNO nucleon detector data, this is by no means a proof, thou exactly what you expect if nature had chosen a sin2 13  close to our current sensitivity to a non zero value. 

b) followed closely  progress of the CNGS, the present flagship of Eu accelerator neutrino physics: The CNGS Run in 2008  provided 1.78·1019 pot (protons on target). Still below the 4.5·1019 pot/year target, 2008 must be however heralded as the first real continued physics production run. The neutrino target “bricks” of the OPERA experiment by now all operational, in the Gran Sasso gallery 732 Km away, this is not far from the average number of pot (2·1019) expected to yield one detected  appearance event. The first of the handful that should confirm the favored     interpretation of the  disappearance phenomena established so far. Waiting for candidates, a first sample of precious ordinary events has been collected and analyzed by OPERA. 
A major effort during the shutdown implemented the necessary solutions (additional shielding and rearrangement of the electronics) to the radiation problems that cut the 2007 CNGS run short. On the side, this triggered a large campaign for rad-hardness for LHC, making the CNGS also a test bed for parasitic irradiations of interest for LHC and others. It was also possible to understand the puzzling asymmetry of neutrino and antineutrino profiles as due to the action of the earth magnetic field along the unprecedentedly long (up to 1 Km) flight of pions before decay. 
2009 should be the year of full CNGS intensity. The challenges will be maintaining a favorable duty cycle to the CNGS and implementing successfully multi-turn extraction from the PS in the SPS.  

c) mantained interest in the studies of the ultimate performance of the CNGS. No major news, here. The ICARUS group
 has been progressing towards operation of its 600 Tons Li-Ar device, decisive milestone before seriously conceiving of a new much larger Li-Ar detector module and a new underground detector hall. Solid studies of the maximal long term CNGS performance, when the new LHC injector chain will be in place, have already been done by the CERN/AB CNGS team and further analysis will accompany the build up of attractive concrete experimental options based on LiAr or other techniques.

d) followed closely the progress of the EU Team in the T2K experiment in Japan, a CERN recognized experiment (RE13), with a regular MoU
. This is a large team of about 150 physicists, a key community for future neutrino facilities in Europe along with the smaller EU teams working in the Fermilab neutrino beams.  It is contributing major components of the T2K near (280m) detector. The refurbished European NOMAD (former UA1) big magnet is now installed at JPARC and so is a first sector of the TPC. The JPARC neutrino beam schedule, with contributions from RAL and Saclay, is progressing with the usual Japanese rigor. 
Europe is contributing to T2K also by measuring hadro-production of neutrino parents in the proton energy region of interest for T2K, by means of a few dedicated runs of the NA49 CERN detector, approved as NA61/SHINE, on a secondary SPS 40 GeV proton beam. NA61 has geared up to collect data 10 times faster than NA49. The 2008 run was cut short due to the LHC accident.  

e) followed closely the last year of the Betabeam DS, a task of the Eurisol DS that will soon draw its conclusions in the DS final meeting late in March 2009 on the original betabeam concept. This is based on a storage ring filled by the present SPS with low Q value He (anti-) and Ne () ions produced by the EURISOL front end and pointing to the Frejus site. The necessary production rate (2.9 anti- and 1.0 , in units of 1018/year ) is still not in sight, especially for , and alternative production schemes must be investigated. Further studies on radiation and heat deposition issues have given comforting results, a PS experiment on decay ring stacking was successfully done and the beneficial addition of an accumulator ring studied. The EURISOL scenario will serve as reference for further studies and developments in the betabeam WP of the EUROnu DS. 

f) followed the evolution of R&D projects in progress, 

in Europe, with much scientific, technical and organizational work done by BENE members in several R&D collaborations

a) HARP data analysis, still providing more decisive hadro-production data

b) the HIPPI design work of LINAC4 and by now the first steps of its construction                                                                                             
c) MICE progress, marked by the installation of most of the detectors in the muon ionization cooling test facility in construction at RAL
d) MERIT analysis of the data taken late in 2007, with a (single) CERN PS proton bunch comparable to the one foreseen at future higher power facilities; a major step forward in the validation of the concept a multi MW liquid metal jet target with a solenoidal collection system 

e) EMMA, the first non scaling FFAG demonstration electron model machine, in preparation in Daresbury, that will be equipped in the frame work of the ANAC EUCARD JRA with an appropriate diagnostic system 

as well as outside Europe, where also some work has been contributed by BENE members

f) emerging upgrade programs of the Fermilab NuMi (Neutrino from the MI, the Main Injector) conventional pion decay neutrino Facility, admittedly decisive for the future of that laboratory. The NOA project, complementary to T2K for its sensitivity to matter effects, appears on the way to approval on the present NuMI line heading North. A new longer baseline NuMI line heading West towards the now approved DUSEL (Deep Underground Science and Engineering Lab) site at Homestake, SD, is now in advanced phase of study. Both lines are expected to benefit by an independent project, Project-X, a new 1 MW proton driver, a 8 GeV ILC like linac, that could bring about 2.3 MW at the 120 Gev of the MI, opening a path to super neutrino beams and other high intensity experiments. 

g) longer term studies, always at Fermilab, of muon decay neutrino beams, coupled to even longer term plans for a high energy frontier Muon Collider: truly a muon based vision for the future of the Lab, the push for Project-X and its upgrade path to 4 MW being decisive part of it. FNAL, LBL, BNL assemble many other labs, universities and research companies. A US Neutrino Factory & Muon Collider Collaboration NFMCC has been active since 1998, getting the MUCOOL and MICE projects on their way, building and exploiting the Fermilab Muon Test Area MTA for components of a muon ionization cooling channel, animating the International Design Study and the Scoping Study that came earlier. By now, Fermilab has its own Muon Collider Task Force MCTF, that in strict coordination with the NFMCC, has now produced a 5-years-plans for future activities.  A first stage low energy (4 GeV muons) neutrino factory is an element of the plan, with design report by 2012 and construction starting before 2020. 

h) the Japanese fast progress in the construction of  the T2K facility and the slower planning a Japanese muon facility PRISM that may evolve into a neutrino factory (NuFactJ). 

g) contributed to all the few most important international events  of the year: 
-the late winter Rencontres de Moriond and Rencontres de la Thuile 
-Neutrino 2008, XXIII International Conference on Neutrino Physics and Astrophysics in Christchurch New Zealand,  May 25-31, the main event in our field
- PAC09, the 11th European Particle Accelerator Conference, Genoa, 23-27 June
- ICHEP 34th Conference on High Energy Particle Physics in Philadelphia, July 29
-the CARE08 and BENE08 Workshops at CERN in December 
and more, re-proposing updates on BENE basic strategy to aim at a Conceptual Design Report of a new ν-complex by 2012, advocating a timely R&D program and recommending participation & commitment to the BENE FP7 projects .

h) contributed to its two main traditional yearly appointments. A large BENE delegation was present to both meetings
-NuFact08, June 30-July 5, the 10th annual International Workshop on Neutrino Factories, Super beams and Beta beams, in Europe again after the traditional 3 years turnation, organized  in Valencia by the Spanish node of BENE. 
This is the yearly international forum of a world-wide collaboration of several regional communities and has gained importance over the years, providing every year the most advanced review of  the potential of both conventional  and novel neutrino facilities. The BENE community has been presenting the work of one year giving a large fraction of the talks given in all parallel and plenary sessions of the workshop. The workshop had been preceeded in Benasque in June by its accompanying summer school   
-NNN08, 11-13 October, in Paris, organized by the IN2P3 node of BENE, the eigth in a series of NNN workshops, very similarly, a yearly international forum of a world-wide collaboration of several regional communities, reviewing the physics case and the technical of Next very large mass underground Neutrino and Nucleon decay detectors and structuring the international collaboration towards their realization. It assembled updates on the plans for a large Megaton water detector in Japan (Hyper-Kamiokande and its variants), at DUSEL in the USA, in the Frejus site in Europe, those on large Li-Argon tanks now under development in Italy, where it began, and now in Switzerland, US and Japan and those on large liquid scintillator tanks.. The BENE community has been presenting a significant fraction of the talks

i) been continuing its contributions to the relevant debate on the evolution of the CERN proton complex, moving now from ad-hoc task forces like PAF (proton accelerator of the future) and POFPA (physics opportunities of those future proton accelerators ), more directly to the Directorate, SPC and Council. A. Blondel and P. Dornan have remained our voices in the CERN SPC. The appointment of a SPC neutrino panel is a major result of this effort.. 

j) contributed to the start of the NF-IDS, rooted in the Scoping Study launched under BENE auspices in NuFact05 in Frascati and completed, by now. The NF-IDS, International Design Study, http://www.hep.ph.ic.ac.uk/ids/ focusing on the Neutrino Factory with the basic strategy to aim at a Design Report of by 2012 or so, structured in a Accelerator Design, Detector Design and Performance Evaluation task forces., has produced relevant work reported at two plenary and several smaller meeting in 2008. Eu contribution is being now enhanced by the onset of the FP7 EUROnu DS. 

k) been revisting possibilities of establishment of a detector R&D effort, mandatory for the achievement of our goals, after the set back of the DEVDET project. A new workshop of the Golden07 series, First International Workshop on the Golden Channel at a Neutrino Factory, is being organized for 2009. Magnetised Iron Neutrino Detector (MIND) of the MINOS type, Totally Active Scintillation Detector (TASD) of the NOvA type, Magnetized Emulsion Cloud Chambers (MECC) remain the main options being investigated. 

l) contributed to the organization of the 3rd International High-Power Target Workshops organized in Oxford 1-2 May and in Princeton 6-7 November. The High-Power Targetry Workshop brings together interested scientists and engineers from the international community. In particular scientist from the major high-energy laboratories in the US, Japan and Europe are addressed. Subject matter of the workshop focuses on problems and solutions for targetry utilizing MW class future accelerators. Both high average power and high peak power issues are explored. For the third workshop, the organizing committee had decided to focus on future activities which will lead toward successful implementation of targets for proposed new multi-MW class proton drivers. 

m) organized during the annual CARE08 http://care08.web.cern.ch/care08/meeting.  its yearly BENE08 Workshop http://bene.web.cern.ch/bene/BENE08agenda.htm. Its  presentations reviewed extensively the achievements of the year in Europe and elsewhere listed above. First discussions of the plans of implementation of our approved EuCARD initiatives took also place.

n) started following, since Sep 1, the first steps of the EUROnu DS that will face the key technical challenges and produce conceptual designs and cost estimates of the three currently accepted methods of realizing a new neutrino facility. An SPL based superbeam on the CERN-Frejus baseline will be studied. In the Neutrino Factory sector, it will be also our contribution to the above mentioned International Design Study with America and Asia: a decisive collaboration being the one with the US Neutrino Factory Collaboration and the Fermilab Muon task force. In the betabeam sector scenarios beyond the EURISOL DS (different higher Q value ion decays, different production schemes, ion acceleration to higher Lorentz gamma factors for longer neutrino flight paths) will be investigated. Using the available information baseline detector option best suited to measure physical quantities governing neutrino oscillation parameters, it will make a comparison of the physics reach of these facilities. 

o) been starting  preparation of the NuFact09 and NNN09 Workshops, again crucial appointments of the year, both in USA in 2009, in July and October respectively. 

N2.1 MEETINGS 

The major events organized (or co-organized) and supported by BENE or some of its nodes in 2008 were:

1)  The first-meeting of the IDS-NF, the International Design Study on Neutrino Factories at RAL 16-17 January. 

2) The kick-off meeting of EuroNu Governing Board and Steering Group at CERN on Feb 5 at CERN, that life proved somewhat premature. Though useful nevertheless, S. Myers accepted there the chair of the GB. BENE matching funds in some of the national labs were used for the meeting. 

3) High Power Target Workshop in Oxford 1-2 May,
 http://www.physics.ox.ac.uk/users/peachk/HPT/Talks.htm
4) Second IDS meeting in June at Fermilab https://www.ids-nf.org/wiki/FNAL-2008-06-10, http://www.hep.ph.ic.ac.uk/ids/communication/FNAL-2008-06-10/index.html
5) The NuFact08 Summer school, 7th International School on Neutrino Factories, Superbeams and Betabeams, http://ific.uv.es/nufact08/school/index.html, held in Benasque and Valencia, Jun 9-27 coupled yearly to the NuFact07 Workshop, with the aim of the school is to provide young particle physicists with an introduction to both particle and accelerator physics aspects of conventional and novel neutrino beams. 

6) NuFact08, Valencia, http://ific.uv.es/nufact08/ the 10 th International Workshop on Neutrino Factories, Superbeams & Betabeams, June 30-July 5. 

7) FFAG'08, the yearly FFAG international meeting, back to Eu for the third time, 1st-5th September 2008, University of Manchester Physics Department, Oxford Road, Manchester, http://www.cockcroft.ac.uk/events/FFAG08/programme.htm

8) The 7th International Workshop on Next Nucleon decay & Neutrino, NNN08 , Paris 11-13 October, http://nnn08.in2p3.fr/
9) High Power Target Workshop in Princeton 6-7 Nov.,
 http://www.physics.princeton.edu/mumu/target/
10) organized during the annual CARE08 http://care08.web.cern.ch/care08/meeting., the yearly BENE08 Workshop http://bene.web.cern.ch/bene/BENE08agenda.htm. 

At the WP level, it felt wise to limit dedicated meetings, in addition to the BENE meetings, the many plenary and parallel meetings of the IDS and the proliferating multiple international appointments. 

Phone-meeting had long since become our common practice to prepare the major events. 

BENE has also made reports at regular ECFA meetings in the year. It also kept regular contact with the Chairs of the CERN scientific committees (SPSC, SPC) and the CERN Directorate. 

N2.2 Publications 

An overview of BENE documents and publications can be found in:

http://bene.web.cern.ch/bene/publications/
From there one can link to the documents created by each work package. They are structured in the same way as it is proposed for the general CARE publication policy, i.e. CARE-Note/Report/Conf/Pub/Document.

Regular update of the database of publications by the work package convenors and the BENE deputy coordinator , previously hindered by the lack of a deputy coordinator, has finally been tackled. A full list of BENE publications is now available and appended to this document. 

N2.3 Web Sites

The BENE Main Web Page http://bene.web.cern.ch/bene/.has achieved its final shape and will be the model for the one of NEu2012

It displays the general plan of BENE activities for about 1 year ahead. Basic informations are kept up to date. BENE federates several pre-existing working groups and relies on their several pre-existing Web sites 

http://muonstoragerings.web.cern.ch/muonstoragerings/Welcome.html
http://nfwg.home.cern.ch/nfwg/nufactwg/nufactwg.html
http://beta-beam.web.cern.ch/beta-beam/
The process of re-organization into a unitary site, in tune with the BENE federative process ,was completed. In most  BENE WP Web page, the fraction of the material relevant to the scope of WP was reorganized in a coherent set of links. 

The Mailing List of members, bene@cern.ch, has been further extended. In addition there exist mailing lists of each work packages. (hep-mgt-betabeam@cern.ch, hep-mgt-bene-collector@cern.ch, hep-mgt-bene-drivers@cern.ch, hep-mgt-bene-muend@cern.ch, hep-mgt-bene-mufront@cern.ch, hep-mgt-bene-physics@cern.ch, hep-mgt-bene-target@cern.ch ). Other lists of more loosely connected colleagues are also maintained.

N2.4 Activities of BENE in 2008

Perhaps the best summary of the technical achievements stimulated this year by BENE is the list of presentations, in part supported by BENE funds, made by EU speakers at the two main yearly events of interest for BENE: NuFact08 and  NNN08.

Plenary presentations at NuFact08 included: 

Physics of massive neutrinos (C. González-García), Optimisation of future neutrino oscillations experiments (O. Mena) Detector R&D for future neutrino oscillations facilities (P. Soler), Beta beam R&D status (E. Wildner), Results and lessons from the operation of current beams for neutrino experiments (E. Gschwendtner), Neutrino interactions with nuclei (U. Mosel), The scientific case for muon physics at a neutrino factory (S. Davidson), Status and prospects for hadron production experiments (G. Catanesi), Synergies between neutrino physics and collider physics (A. Pilaftsis), Prospects for mass scale and inverted hierarchy in non oscillations experiments (S. Pascoli),   Status and prospects for reactor experiments (D. Lhuillier), What cosmology can tell us about neutrino physics in the next 10 years? (S. Pastor), Oscillations  WG1 Summary (P,Hernandez), Accelerator WG3 Summary (M. Meddahi), Muon WG4 Summary (F. Gatti). Many more WG (parallel) presentations are to be counted in addition. 

Plenary presentations at NNN08 included: 

Proton decay and neutrino astrophysics with the future LENA detector (T Marrodán Undagoitia), Current understanding of core-collapse supernovae and neutrino emission (H.T. Janka), A process to detect neutrinos of vanishing kinetic energy by means of unstable target nuclei (M. Messina), Possible CP-Violation effects in core-collapse Supernovae (J. Gava), Theoretical models of neutrino parameters (G. Roos), HARP / NA61 (B.Popov), Super Kamiokande latest results (M. Fetscher), Characterising the T2K neutrino beam: Status of the T2K Near Detectors (L. Kormos), ICARUS T600 (S. Centro), Borexino (F. von Feilitzsch), DOUBLE CHOOZ and RENO (T. Lachenmaier), European neutrino beam plans (P. Soler), LAGUNA (T. Patzak), ANTARES, lessons learned from its completion (T. Eberl), Water Cherenkov R&D in Europe (A. Tonazzo), R&D plan towards 100 kton LAr detector (A. Marchionni), MODULAR (F. Pietropaolo), R&D Scintillators in EU (C. Buck), PARISROC (G- Martin-Chassard), Massive PM production by Photonis (B. Combettes), A low energy neutrino factory with non-magnetic detectors (T. Schwetz-Mangold), Geoneutrinos (G. Fiorentini), Pre-feasibility study at Pyhasalmi (G. Nuijten), Large underground cavities in a salt mine from Slanic-Prahova, Romania (R. Mircea Margineanu). 

BENE’s initiative in 2007 was driven by the work of its Steering Committee that created the necessary networking tools for this and organized the main meetings and the other events. Regular phone-conferences are the main tool of coordination in the interval between meetings. Closed or Open meeting of the SG in person occur then at each of the major events that BENE supports. 

The BENE SG was the core of the editorial board of all our FP7 proposals 

The following text and five tables highlight the progress of work done by each work package by listing the lowest level subtasks of the BENE detailed implementation plan. No major deviations are reported, with one notable exception in the driver sector (see below, as already remarked in the two last yearly reports, the choice of a proton driver is postponed and discussed in the much wider scope of  CERN long term plans).

All WP s have had regular phone-meetings over the year.

WP1 (PHYSICS) During 2008 one of the major improvements in the understanding of the physics reach of future neutrino facilities have been the studies about new physics discovery potential and sterile neutrino detection at the Neutrino Factories. Several papers have been published about this subject: A. Donini, K.i. Fuki, J. Lopez-Pavon, D. Meloni and O. Yasuda,``The discovery channel at the Neutrino Factory: nu_mu to nu_tau pointing to sterile neutrinos'', arXiv:0812.3703 [hep-ph]; W. Winter,``Testing non-standard CP violation in neutrino propagation'',  Phys. Lett. B 671, 77 (2009) [arXiv:0808.3583 [hep-ph]]; J. Kopp, T. Ota and W. Winter, ``Neutrino factory optimization for non-standard interactions'' , Phys. Rev. D 78, 053007 (2008) [arXiv:0804.2261 [hep-ph]]; M.B. Gavela, D. Hernandez, T. Ota and W. Winter, ``Large gauge invariant non-standard neutrino interactions'',  Phys. Rev. D 79, 013007 (2009) [arXiv:0809.3451 [hep-ph]]; S. Antusch and E. Fernandez-Martinez, “Signals of CPT Violation and Non-Locality in Future Neutrino Oscillation Experiments”, Phys.Lett.B665:190-196,2008[arXiv:0804.2820 [hep-ph]]; andS. Antusch, J. P. Baumann, and E. Fernandez-Martinez, “Non-Standard Neutrino Interactions with Matter from Physics Beyond the Standard Model”, Nucl.Phys.B810:369-388, 2009 [arXiv:0807.1003 [hep-ph].
The overall optimization of a green field beta beam setup, analyzing the synergies between 8Li-8B and 6He-18Ne setups and looking for other possibilities, has been widely studied in several papers: A.~Donini et al.,``Determining the hierarchy of neutrino masses with high density magnetized detectors at the Beta Beams'',  AIP Conf. Proc. 981 (2008) 181;  W.~Winter, ``Optimizing the green-field beta beam: Small versus large theta_13'',  arXiv:0809.3890 [hep-ph]; S.K. Agarwalla, S. Choubey, A. Raychaudhuri and W. Winter, ``Optimizing the greenfield Beta-beam'',   JHEP 0806, 090 (2008)  [arXiv:0802.3621 [hep-ex]]; D. Meloni, O. Mena, C. Orme, S. Palomares-Ruiz and S. Pascoli, ``An intermediate gamma beta-beam neutrino experiment with long baseline'',  JHEP 0807, 115 (2008)  [arXiv:0802.0255 [hep-ph]].

A very interesting study compared the different facilities, beta beams, neutrino factories and super beams, under the hypothesis of large values of theta(13) (large enough to be detected by the Double Chooz reactor experiment). This study concluded that are possible “simple” beta beam configurations that could complete in one step the whole mapping of the neutrino mixing matrix: W.~Winter,``Minimal Neutrino Beta Beam for Large theta_13'' Phys. Rev. D 78, 037101 (2008)  [arXiv:0804.4000 [hep-ph]].

Also new Neutrino Factory setups have been recently developed. One interesting possibility is to use a not magnetized water Cerenkov detector as a neutrino factory detector. It could have an appreciable physics potential as delineated in P.~Huber and T.~Schwetz,``A low energy neutrino factory with non-magnetic detectors'',  Phys. Lett.  B 669, 294 (2008)  [arXiv:0805.2019 [hep-ph]].

A second setup is a low energy Neutrino Factory that could be a cheaper and faster to build facility in case theta(13) is large: A.~Bross, M.~Ellis, S.~Geer, O.~Mena and S.~Pascoli, ``The low-energy neutrino factory'',  AIP Conf. Proc. 981, 187 (2008).

The overall progress of the measurements of the neutrino oscillation parameters have been continuosly monitored. In 2008 the major development has probably been the first hint of a non-zero theta(13) value coming from the fits to the solars parameters: M.~Maltoni and T.~Schwetz, ``Three-flavour neutrino oscillation update and comments on possible hints for a non-zero theta_{13}'', arXiv:0812.3161 [hep-ph]; T.~Schwetz, M.~Tortola and J.~W.~F.~Valle, ``Three-flavour neutrino oscillation update'',   New J.\ Phys.\  {\bf 10}, 113011 (2008)   [arXiv:0808.2016 [hep-ph]].

WP2 (DRIVER) has continued to monitor the developments in the field of proton drivers.  There has been significant progress during the past years in the definition of CERN future proton accelerators. The first stage of implementation (Linac4) is taking place. The preparation of detailed project proposals for the second stage (LP-SPL and PS2) is approved (deadline: mid-2012). The High Power version of SPL has also been studied at the CDR level and with 4 MW of beam power it offers a unique potential for neutrino physics in Europe both for SuperBeams and for a Neutrino Factory project. Clearly the BENE network should continue to closely follow these promising developments and provide input to optimise the physics potential for neutrinos of the proton accelerator complex at CERN. 

Concerning the question of the optimum energy of the proton driver in terms of pion production in a target, the newly published data (Eur. Phys. J. C 51 787 2007  and Eur. Phys. J. C 54 37 2008) from the HARP experiment provide a crucial piece of new information. The first studies suggest that this optimum energy is in the 4-6 GeV range. This is considerably lower than indicated by previous investigations (e.g. RAL-TR-2007-23). A detailed implementation of this rich new data set in simulation tools is an important task that this WP has contribued to emphasize and will be carried out in the FP7 framework.

A few years too late, on the BENE time scale, the decision on a proton driver is approaching. A moderate energy, 5-8 GeV, MMW power linac is emerging as most adequate and preferable by neutrino experts on both sides of the Atlantic and getting more and more the support of the community.  
A first workshop in May 2009 at CERN will debate, among other things, the potential of the new LHC injectors for non LHC physics. EUROnu and NEu2012 will be advocating that in the upcoming first set of decisions in 2010-11, the option of MMW (multi mega watt) power at CERN is left possible.  
The above mentioned September workshop, dedicated explicitly to longer term neutrino plans, will then permit to develop the complete scientific and technical case for MMW power sources: for conventional (super)beams and novel betabeams and neutrino factories.  Well before the larger scope statements expected in 2012 these issues have to be clarified to the level necessary to make decisions possible. 
Finally, a good part of the activities in this WP has been devoted to the preparation of the FP7 proposal of the EuroNu design study. In this context, new energies from RAL and Saclay have been attracted to the BENE framework. Thanks to the active role of the BENE framework a strong european collaboration was formed and an important fraction of EuroNu resources will tackle the most difficult aspects of an SPL based SuperBeam project. Clearly this design study will provide an excellent focussing point for the studies related to the proton driver.
WP3 (TARGET) There have been significant achievements this year, particularly from the team directed at RAL by the WP coordinator, both in terms of technical achievements and also in terms of international co-ordination. With regard to the first of these:

(1)
The T2K beam entry window, pion production target and associated components were successfully integrated into the Target Station at JPARC, Tokai, by the RAL T2K team and are ready for first beam on 1st April 2009. In addition, a remote target exchange system was designed built and commissioned with the result that failed targets can be easily replaced within the 1st magnetic horn. A valuable technology of inflatable vacuum seals was acquired and developed, which would be of use in a future neutrino facility target station.

(2)
A flowing powder target plant was fully commissioned at RAL, including a complete recirculation and control system thereby enabling experiments to be carried out into the application of this innovative technology to a pion production target system. 

(3)
An international team has continued the interpretation of the results of the MERIT experiment at CERN, of pulsed proton beam interactions with a mercury jet in a solenoidal magnetic field.

(4)
Shockwave studies of thin tungsten wires have continued at RAL.

(5)
UK involvement has been initiated in the US led Spallation Neutron Source led programme into the mitigation of Cavitation Damage Erosion.

International co-ordination has developed into a new phase, with various strands of endeavour in high power targets for neutrino facilities being aligned with overlapping programmes. A number of meetings were held over the year on targets for future neutrino facilities, including two Oxford/Princeton High Power Target workshops, culminating in a EUROnu/NF IDS targets joint kickoff meeting  held at CERN 15-16 December.

WP4 (COLLECTOR): The new idea (already emerging last year) of using a group of 4 horns and targets has been further investigated mainly to define the proton beam implications and system feasibility. This system has the advantage to increase the lifetime of the system and allows the utilisation of solid targets (e.g. carbon) much easier to handle than liquid targets (e.g. mercury). In this new scheme, the 4 MW proton beam will be sent alternatively to the 4 horn/target systems with a reduced frequency of 12.5 Hz instead of 50 Hz for each horn/target system. Interaction with proton driver experts has already started to make a preliminary design of the necessary 4 beam-lines and study the way to extract the beam from the accumulator/compressor and send it to these lines.

New studies and simulations have started taking into account the 4 horn/target system in order to optimize the neutrino flux and energy spectrum at the level of the neutrino detector. These studies will continue in the framework of the EUROnu FP7 DS project.
WP5a (MUFRONT) has been active this year in the following sectors :
1) the commissioning of the instrumentation for the international Muon Ionisation Cooling Experiment (MICE) at the Rutherford Appleton Laboratory (RAL) and of the MICE Muon Beam itself that has been going over the past two years or so. Particles were first transported along the beam line in March 2008. Over the course of the year, the time-of-flight counters, the Cherenkov detectors, and the first section of calorimeter were all commissioned.  In December, an understanding of the problems with the decay solenoid that had plagued the experiment throughout the year was developed and a repair plan instigated.  The infrastructure in the MICE Hall is now essentially complete and it is expected that the remaining problems with the decay solenoid will be overcome in the coming months.  It is planned to implement an improved design for the MICE target over the course of the summer so that data taking can resume later this year when the first spectrometer solenoid will be at RAL. The experiment will then be constructed with a view to delivering a demonstration of ionisation cooling in time for the 2012 decision point on the future direction of neutrino physics in Europe that was identified by the Strategy Group of CERN Council.
2) the launch of the FP7 Design Study EUROnu, a significant achievement in the course of 2008. The development of the conceptual design for the muon front end of the Neutrino Factory has continued within the context of the International Design Study for the Neutrino Factory and EUROnu. BENE WP5a personnel are playing leading roles in this work leading the IDS-NF subtasks and work packages within EUROnu. Novel designs are being considered for the cooling channel.  The designs are motivated by the need to reduce the magnetic field on the surface of the accelerating cavities to allow the desired accelerating gradient to be achieved. Work has also progressed on the muon linac and the recirculating linear accelerators (RLAs) as well as on the muon FFAG. In the case of the linac and RLAs the work has focussed on the development of tracking algorithms and in the case of the muon FFAG work has begun on the kicker concept.

WP5a physicists have continued to give presentations on MICE and the other activities at a number of international meetings and workshops, including the International Neutrino Factory, beta-beam, and super-beam Workshop (NuFact08) in Valencia, Spain, in July and the CARE08 meeting in December. . 

WP5b (MUEND) has been promoting in 2008  
- design studies concerning scaling FFAG lattice, magnet and acceleration, and their application in a proton ring, 

- code developement concerning the muon FFAG accelerators, regarding beam dynamics, simulation of defects, design optimizations. 

- collaboration with EMMA and PAMELA in the UK, including organization of two mini-workshops “Zgoubi” - FFAG beam-dynamics simulation tool

- participation in EMMA - phone meetings (about every 2-3 weeks), code development, preparation of the commissioning of the EMMA ring

- participation in RACCAM design study, all details available at http://lpsc.in2p3.fr/service_accelerateurs/raccam.htm. These studies are performed in collaboration with the ISS accelerator working group, with KEK and with KURR-Institute at Kyoto University. They have been subject of contributions to PAC 08 and in the many BENE, EMMA and RACCAM meetings (available via web links). 
- participation in the finalization of the EUROFFAG proposal in EuCARD FP7 IA and of the EURONu DS. Funds will be dedicated to EMMA upgrade. 

Within RACCAM, WP5b has participated in a new application to the Agence Nationale de la Recherche, France, for 2008's funds for further R&D in the domain of spiral scaling FFAG lattice (the RACCAM++ project). Results expected. A new team has been constituted in that aim : LPSC (Grenoble, Coordinator Lab.), AIMA-Developpement (Nice, Lacassagne Hospital), IBA (Louvain-la-Neuve, Belgium), ETOILE (Lyon, Carbon Synchrotron Installation for hadron-therapy), SIGMAPHI (Vannes, magnet Industrial). 
RACCAM in 2008 has gone on fostering collaboration with Japan (KEK and KURRI), including forming and sending of 2 French students who started PhD cursus at KURRI, on acceleration of muons by harmonic number jump and on FFAG (i.e. large acceptance) beam lines as proposed for instance in muon RLA (see FFAG2008 Manchester). RACCAM also has built and measured a S-FFAG magnet prototype in 2008, of the type that intervenes in the S-FFAG type of muon accelerators (NuFactJ). 
Finally, BENE WP5b has veen involved in 

- running of the European Accelerator School JUAS 


- participation in the PAC09 SPC


- invited participation in CERN-HHH workshop, Nov. 2008, CERN


- organization of two workshops in UK (Daresbury, January, and John Adams Institute, Oxford, November, regarding development and use of FFAG beam dynamics codes in the frame of the EMMA and PAMELA projects) 
WP5c (BETABEAM) In its last year, the beta-beam BENE WP continued to be the link between the beta-beam activities (the betabeam WP within the FP6 design EURISOL DS, the preparation of the proposal of a WP in the FP7 EuroNu design study and more) and the neutrino physics community. The Eurisol design study is making good progress and the BENE community has been updated on a regular basis through the BENE meetings on this progress. As there is no work package on oscillation physics with electron (anti-)neutrino beams within the design study and that the BENE meetings are also the only forum for these two communities to meet. 

The beta-beam team at CERN in 2008 participated in the general BENE meeting, in specially organized local meetings and, in the IDS, meetings to discuss how the beta-beam facility should evolve to increase the physics reach of the facility. A monograph on beta-beams – theory, phenomenology and machine aspects − has been produced in 2008 and will be published as a single volume in spring 2009. The discussions on a beta-beam facility at DESY continued and a presentation was made at DESY of the beta-beam concept in the autumn 2008. The beta-beam concept was also presented to ICFA at the general meeting at Stanford in the summer of 2008. The work on new production methods e.g. direct production at low energy but high intensity through the formation of compound nucleus has continued and was presented at NUFACT08. 


The web site for the beta-beam at http://cern.ch/beta-beam is documenting the progress within the design study and gives reference to new published work.
Work Package 1: PHYSICS.

	
	Title
	Original begin

date (Annex 1)
	Original end

date (Annex1)
	Estimated Status
	Revised end date

	WP1
	PHYSICS
	
	
	
	

	1.1
	Improvement of the WP Web Site
	Jan. 2008
	Mar 2008
	100%
	Completed

	1.2
	WP Spring Meeting
	Mar  2008
	Mar 2008 
	 100 %
	held jointly with IDS in Jan and June

	1.3
	Close in on physics analysis, motivate EuCARD/NEu2012 proposal 
	Jan 2008
	     Feb 2008
	       100%
	

	1.4
	Topical Workshop at WP Summer Meeting
	Jul 2008
	     Jul  2008
	100 %
	at NuFact08, July

	1.5
	WP Fall Meeting
	 Oct 2008
	Oct 2008
	100 %
	at BENE08 in Dec

	1.6
	Physics sections of final BENE Report  
	May 2008
	     Dec 2008
	100%
	completed early 2009        


Work Package 2: DRIVER
	
	Title
	Original begin date (Annex 1)
	Original end date (Annex1)
	Estimated Status
	Revised end date

	WP2
	DRIVER
	
	
	
	

	2.1
	Improvement of the WP Web Site
	Jan 2008
	Mar. 2008
	100%
	Completed

	2.2
	Finalize criteria of SPL vs RCS comparison
	Jan 2006
	Mar. 2006
	40%

Taking longer!!
	> 2008, larger picture emerging, CERN Council oversees

	2.3
	Identify R&D beyond HIPPI, motivate EuCARD R&D proposal 
	Jan 2008
	Feb 2008 
	      100 %
	

	2.4
	WP Spring Meeting
	Mar 2008
	Mar 2008 
	100 %
	held jointly with IDS in Jan and Jun

	2.5
	Topical Workshop at WP Summer Meeting
	Jul 2008
	     Jul  2008
	100 %
	at NuFact08, July

	2.6
	WP Fall Meeting
	 Oct 2008
	Oct 2008
	100 %
	 at BENE08 in Dec

	2.7
	Driver sections of final  BENE Report  
	May 2008
	     Dec 2008
	100%
	completed early 2009        


Work Package 3: TARGET 
	
	Title
	Original begin date (Annex 1)
	Original end date (Annex1)
	Estimated Status
	Revised end date

	WP3
	                         TARGET
	
	
	
	

	3.1
	Improvement of the WP Web Site
	Jan 2008
	Mar. 2008
	100%
	Completed

	3.2
	Close in on hi power target choice, motivate EuCARD R&D proposal
	Jan 2008
	Feb 2008 
	       100%
	

	3.3
	WP Spring Meeting
	Mar 2008
	Mar 2008 
	100 %
	held jointly with IDS in Jan and Jun

	3.4
	International Target  Workshop 
	Sep  2008
	     Sep 2008
	100 %
	Oxford (May 2008) & Princeton (Nov 2008)

	3.5
	WP Fall Meeting
	 Oct 2008
	Oct 2008
	100 %
	at BENE08 in Dec

	3.6
	Target sections of  final BENE Report  
	May 2008
	     Dec 2008
	100%
	completed early 2009                            


Work Package 4: COLLECTOR  
	
	Title
	Original begin date (Annex 1)
	Original end date (Annex1)
	Estimated Status
	Revised end date

	WP4
	COLLECTOR
	
	
	
	

	4.1
	Improvement of the WP Web Site
	Jan 2008
	Mar. 2008
	100%
	Completed

	4.2
	Close in  on collector choice, motivate EuCARD R&D proposal
	Jan 2008
	Feb 2008 
	       100%
	

	4.3
	WP Spring Meeting
	Mar 2008
	Mar 2008 
	100 %
	held jointly with IDS in Jan and Jun

	4.4
	International Topical workshop 
	Aug 2008
	     Aug 2008
	100 %
	joint with TARGET

	4.5
	WP Fall Meeting
	 Oct 2008
	Oct 2008
	100 %
	at BENE08 in Dec

	4.6
	Collector sections of final BENE Report  
	May 2008
	     Dec 2008
	100%
	completed early 2009                            


Work Package 5: NOVEL NEUTRINO BEAMS 
	
	Title
	Original begin date (Annex 1)
	Original end date (Annex1)
	Estimated Status
	Revised end date

	WP5
	NOVEL NEUTRINO BEAMS
	
	
	
	

	5.1
	Improvement of the WP Web Site for the three areas of interest of the WP
	Jan 2008
	Mar. 2008
	100%
	Completed

	5.2
	Assemble NuFact and Betabeam guidelines for EuCARD R&D proposal
	Jan 2008
	Feb 2008 
	100%
	                    

	5.3
	WP Spring Meeting
	Mar 2008
	Mar 2008 
	100 %
	held jointly with IDS in Jan and Jun

	5.4
	Topical Workshop at WP Summer Meeting
	Aug 2008
	     Aug 2008
	100 %
	at NuFact08, July

	5.5
	WP Fall Meeting
	 Oct 2008
	Oct 2008
	100 %
	at BENE08 in Dec

	5.6
	WP multiple sections of EuroNu Proposal 
	May 2008
	     Dec 2008
	100%
	completed early 2009                            


N2.5 SIGNIFICANT ACHIEVEMENTS

· Submission and approval of FP7 neutrino related WPs within the EuCARD IA
· Begin of the International Design Study for a Neutrino Factory 
· Major milestone: MERIT validating design of hi power Li-Hg targets. 
N2.6 List of all milestones and deliverables (D) during the reporting period 

	Deliverable/ Milestone No
	Deliverable/Milestone Name
	Workpackage

/Task  No
	Lead Contractor(s)
	Planned

(in months)
	Achieved (in months)

	D
	Proposal for design studies and R&D (EuCARD Work Packages) 
	All WPs
	INFN-Na
	50
	50

	D
	Final report of the BENE network
	All WPs
	INFNNa
CERN
	60
	60

	D
	Proceedings of NuFact’08 workshop
	All WPs
	INFNNa
CSIC
	60
	60


N2.7 List of major meetings organized under BENE during the reporting period 
	Date
	Title/subject
	Location
	Number of participants
	Web Site Address

	Jan 16-17
	1st -meeting of the IDS-NF
	RAL
	     50
	http://www.hep.ph.ic.ac.uk/ids/communication/RAL-2008-01-16/index.html

	Feb 5
	pre meeting of Euro( GB & SG
	CERN
	      35
	http://bene.web.cern.ch/bene/GB-01-agenda-GB_kick-off_Meeting.doc
http://hepwww.rl.ac.uk/euro-neutrino/meeting-1-5Feb08/CB/EUROnu-CB-meeting-1-agenda.htm

	May 1-2 
	High Power Target Workshop
	Oxford
	      35
	http://www.physics.ox.ac.uk/users/peachk/HPT/Talks.htm

	10-13 Jun
	2nd -meeting of the IDS-NF
	Fermilab 
	      50
	https://www.ids-nf.org/wiki/FNAL-2008-06-10, http://www.hep.ph.ic.ac.uk/ids/communication/FNAL-2008-06-10/index.html

	Jun 9-27
	NuFact08 Summer school,
	Benasque
	      30+

lecturers
	http://ific.uv.es/nufact08/school/index.html

	Jun 30-

Jul 05
	NuFact08 Workshop
	Valencia
	      200
	http://ific.uv.es/nufact08/

	1-5 Sep
	FFAG08 
	Manchester 
	       50
	http://www.cockcroft.ac.uk/events/FFAG08/programme.htm

	Oct 11-13
	        NNN08
	Kyoto 
	       110
	http://nnn08.in2p3.fr/

	Nov 6-7
	High Power Target Workshop
	Princeton
	      40
	http://www.physics.princeton.edu/mumu/target/

	Dec 2-3
	         BENE08
	CERN
	       40
	         http://bene.web.cern.ch/bene/BENE08agenda.htm


Appendix: complete list of BENE and BENE related publications
Both the two main, comprehensive reports, produced by BENE

Proceedings of the Workshop on PHYSICS WITH A MULTI-MW PROTON SOURCE, CERN, Geneva, May 25-27 2004, CERNSPSC-2004-024. 

in the first year of its activity and 

CERN Yellow Report number CERN-2006-005 ; CARE-2006-009-BENE ; ECFA-2006-242 Beams for European Neutrino Experiments (BENE) : Midterm scientific report ,BENE Steering Group, Geneva : CERN, 2006. - 105 p.
at the time of the CERN Council Strategy process 

do not carry the formal explicit acknowledgment to the CARE contract. They do provide a full snapshot of the network and are singled out here for more visibility than those in the longer list of similar publications further below.  
In the period 2004-2008, more than 35 articles, reports and notes have been partially financially supported by BENE. Most of these have been published in leading scientific journals as Physical Review C and D, Physics Letters B and JHEP or in the proceedings of major international conferences as NuFact. They also include one review article published in Physics Report B and the ISS Physics Working Group Report. BENE contributed substantially to supporting the neutrino physics community and it favoured a thriving scientific climate in which a detailed and deep understanding of the technical and phenomenological aspects of present and future long baseline facilities was achieved. More than 150 papers published in leading journals and conference proceedings were indirectly fostered by BENE. A detailed list follows of articles directly supported by BENE and properly acknowledging the CARE contract. 
Publications in refereed journals and proceedings

1) J.-E. Campagne and A. Cazes,

The theta(13) and delta(CP) sensitivities of the SPL-Frejus project revisited,

published in Eur. Phys. J. C 45 (2006) 643 [arXiv:hep-ex/0411062], BENE-WP4-Article-04-1.

 2) V. Bollini et al., presented by F.Goldenbaum for the PISA collaboration,

Light charged particle and intermediate mass fragment cross sections in GeV proton induced reactions---the PISA experiment,

published in AccApp05, Proceedings of the 7th Int. Conference on Accelerator Applications, NIM A, Volume 562, Issue 2, Page 733-736, ISSN 0168-9002, 29.8-1.9.2005, Venice, Italy, (2005).

3) M. Bonesini, A. Guglielmi,

Hadroproduction experiments for precise neutrino beam calculations,

published in Phys. Rept. 433 (2006) 65.

4) O. Mena, S. Palomares-Ruiz and S. Pascoli,

Reconstructing WIMP properties with neutrino detectors,

published in Phys. Lett. B 664: (2008) 92 [arXiv:0706.3909 [hep-ph]].

5) A. Bubak, A. Budzanowski, D. Filges, F. Goldenbaum, A. Heczko, H. Hodde,

L. Jarczyk, B. Kamys, M. Kistryn, St. Kistryn, St. Kliczewski, A. Kowalczyk, E. Kozik, P. Kulessa, H. Machner, A. Magiera, W. Migdal, N. Paul, B. Piskor-Ignatowicz, M. Puchala, K. Pysz, Z. Rudy, R. Siudak, M. Wojciechowski, and P. Wüstner,

Non-equilibrium emission of complex fragments from p+Au collisions at 2.5 GeV proton beam energy,

published in Phys. Rev. C 76 (2007) 014618 [arXiv:0709.2816].

6) F. Goldenbaum,

Progress in nuclear data for accelerator applications in Europe,

published in the Proceedings of  ND2007, International Conference on Nuclear Data for Science and Technology, Nice, France, April 22-27 (2007), arXiv:0709.3083v1 [nucl-ex].

7) A. Bross, M. Ellis, S. Geer, O. Mena and S. Pascoli,

A Neutrino Factory for both Large and Small theta_13,

published in Phys. Rev. D 77 (2008) 093012 [arXiv:0709.3889 [hep-ph]].

8) T. Schwetz,

Neutrino oscillations: present status and outlook,

published in AIP Conf. Proc. 981 (2008) 8 [arXiv:0710.5027 [hep-ph]].

9) P. Huber, M. Mezzetto and T. Schwetz,

On the impact of systematical uncertainties for the CP violation measurement in superbeam experiments,

published in JHEP 0803 (2008) 021 [arXiv:0711.2950 [hep-ph]].

10) A. Donini, P. Huber, S. Pascoli, W. Winter and O. Yasuda,

Physics and Performance Evaluation Group,

published in AIP Conf. Proc. 981 (2008) 43 [arXiv:0712.0909 [hep-ph]].

11) A. Budzanowski, M. Fidelus, D. Filges, F. Goldenbaum, H. Hodde, L. Jarczyk, B. Kamys, M. Kistryn, St. Kistryn, St. Kliczewski, A. Kowalczyk, E. Kozik, P. Kulessa, H. Machner, A. Magiera, B. Piskor-Ignatowicz, K. Pysz, Z. Rudy, R. Siudak, and M. Wojciechowski,

Competition of coalescence and "fireball" processes in nonequilibrium emission of light charged particles from p+Au collisions,

published in Phys. Rev. C 78 (2008) 024603 [arXiv:0801.4512].

12)  A. Bross, M. Ellis, S. Geer, O. Mena and S. Pascoli,

The Low-Energy Neutrino Factory,

published in AIP Conf. Proc. 981 (2008) 187.

13) D. Meloni, O. Mena, C. Orme, S. Palomares-Ruiz and S. Pascoli,

An intermediate gamma beta-beam neutrino experiment with long baseline,

published in JHEP 0807 (2008) 115 [arXiv:0802.0255].

14) P. Loveridge, D. E. Baynham, A. Devred, D. Leroy,

Mechanical Design of the Next European Dipole,

published in Applied Superconductivity, IEEE Transactions on, 18 (2008) 1487.

15) P. Huber and T. Schwetz,

A low energy neutrino factory with non-magnetic detectors,

published in Phys. Lett.  B 669 (2008) 294 [arXiv:0805.2019 [hep-ph]].

16) T. Schwetz,

Neutrino oscillations: present status and outlook,

contribution to the proceedings of WHEPP X, Jan 2008, Chennai, India to appear in Pramana J. Phys..

17) F. Goldenbaum,

Experimental data on evaporation and pre-equilibrium emission in GeV p-induced spallation reactions,

published in IAEA TEC-DOC, Joint ICTP-IAEA, NDC(NDS)-0530, Distr. SC, page 91-109,  Advanced Workshop on Model Codes for Spallation Reactions,  4-8 February 2008, Miramare, Trieste, Italy (2008).

18) P. Loveridge, D. E. Baynham, A. Devred, D. Leroy,

Mechanical Design of the Next European Dipole,
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�BENE’s mandate is that to promote clear awareness, in  our particle physics peer community, a) the physics interest of superior accelerator neutrino beams (Superbeams, Betabeams, Neutrino Factories) b) the promising on-going developments of accelerator technology that will make them possible c) the opportunities that exist to plan, fund and realize, on a realistic time scale, a much enhanced European accelerator neutrino complex .
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