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1. Publishable Summary
The accelerator networks (WP4-AccNet) have rapidly demonstrated their usefulness to the accelerator community. Building on the success of FP6-CARE-HHH, AccNet-EuroLumi has quickly become the international platform where accelerator scientists discuss hadron machine performance and upgrades in efficient topical mini-workshops attracting the best experts. In collaboration with partner laboratories, EuroLumi has initiated and organized 5 well-attended workshops (crab cavities, electron-cloud mitigation, crystal collimation, beam-driven plasma acceleration) and prepared the first workshop on a very ambitious LHC energy upgrade. Conclusions of these meetings have already led partners to strategic choices for upgrades. The new RFTech network has started bringing together experts and has created an international working group on superconducting RF. AccNet enabled several important collaborations and scientific exchanges with more than 20 scientists and students from other institutes and universities, notably KEK (Japan), FNAL (USA), CINVESTAV (Mexico), GSI (Germany), INFN (Italy).
2. Core of the report for the period: project objectives, work progress and acHievements, project management

2.1. Project objectives for the period

The main goals of the scientific networks (WP3 and WP4) were first to establish their web sites as central communications tools (D4.1.1, D4.2.1, D4.3.1, D3.1.1, M3.1.1.1), and second the activities themselves: for WP3, the overall objective of NEu2012 is to gather the neutrino community and create a common roadmap with respect to existing and future neutrino facilities. This work is to be carried out to a large extent within existing frameworks, creating events when necessary. For WP4 AccNet, the goal is to bring together the accelerator scientists of Europe and the rest of the world to contribute to upgrades of hadron accelerators and colliders (AccNet-EuroLumi) and to the development of RF technologies (AccNet-RFTech). This is to be done by organizing topical workshops, exchanging experts etc. All scientific networks foresaw reviews of their activities after one year (M3.1.3.1, M4.1.1, M4.2.1, M4.3.1).

2.2. Work progress and achievements during the period

2.2.1.  WP4: Accelerator Science Networks (AccNet)


AccNet is the project platform for exchange, investigations and assessment of accelerator upgrades, technologies and new infrastructures. It includes three tasks:

· Task WP4.1: Coordination and communication

· Task WP4.2: EuroLumi network (accelerator performance)

· Task WP4.3: RFTech network (RF technologies)

2.2.1.1 Task WP4.1: Coordination and communication


Progress towards objectives

The AccNet task WP4.1 provides general support, communication and outreach opportunities to the two networks EuroLumi and RFTech. It surveys the needs of the community for exchange platforms. 

A web site was prepared. Budget and manpower plans were updated and finalized. Lists of EuroLumi and RFTech contact persons at participating institutes were completed. Pertinent mailing lists were maintained. AccNet was represented in all EuCARD Steering Committee meetings and organized its own annual general meeting.

A description of AccNet, news from two AccNet workshops, and progress on AccNet activities were reported in two articles for the EuCARD Newsletter and one article of the CERN Courier. Outreach seminars or invited presentations, respectively, were delivered at various partner institutes (CERN, DESY, KEK) and at major conferences (PAC09, EPS-HEP2009, MixDes2010). In addition AccNet WP4.1 contributed to an Academic Training lecture series at CERN on scenarios for the LHC luminosity upgrade. Presentations featuring results of AccNet studies were given at various other occasions during this period, e.g. at the Heidelberg Graduate Days, to several LHC experiments, and to various scientific bodies and committees (e.g. LHCC, LHC Upgrade Task Force, CMS and ATLAS experiments). Events held during period 1 are listed on the AccNet web site: http://accnet.lal.in2p3.fr/Tasks/Workshops/. 

After suggestions by partners, the Project Coordinator and AccNet have been studying the creation of two new out-of-contract networks. A new network on novel acceleration methods including plasma wakefield acceleration (EuroNNAc) will be proposed to partners in November 2010 https://espace.cern.ch/pwfa-network/. A possible network on synergies between EuCARD R&D and medical accelerators is under study and discussion with U. Amaldi of the TERA Foundation and existing medical networks, following a participation of AccNet in the “Physics for Health in Europe” workshop in February 2010.

At the end of the second semester in March 2010, A. Variola (IN2P3), deputy coordinator, was replaced by two new deputy coordinators: W. Scandale (IN2P3) and P. Spiller (GSI). 

Contractual milestones and deliverables 

D4.1.1 – The AccNet web site was created, continually updated, and documented in a report. It features the main objectives, the network structure, activity reports, link to the WP4 Collaboration Workspace, workshops, literature and presentations, and links, as well as access to the web sites of the two tasks EuroLumi and RFTech, and “Hot News”.

M4.1.1 - Two general AccNet Steering meetings were organized in November 2009 (at LNF Frascati/Italy) and in April 2010 (RAL/UK). 
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2.2.1.2 Task WP4.2: EUROLUMI 


Progress towards objectives

The EuroLumi network has had real success with the organization of a significant number of well attended topical mini-workshops on cutting-edge technologies and projects. The LHC Crab Cavity Workshop, LHC-CC09, initiated by EuroLumi, was jointly organized by CERN, EuCARD-AccNet-EuroLumi, EuCARD-AccNet-RFTech, US-LARP (USA), KEK (Japan), & Daresbury Lab/Cockcroft Institute (UK, EuCARD JRA), at CERN, 16-18 September 2009. More than 50 participants attended this event, during which a permanent LHC Crab Cavity Advisory Board was established. A direct fall-back was an official statement of the CERN directorate on LHC crab cavities that gave a tremendous boost to crab cavity R&D for the LHC. It triggered several follow-up activities, such as the creation of a CERN working group for a crab-cavity test in the SPS. Close to ten cavity designs were presented, both of a conventional elliptical “global” and of an advanced, exotic compact “local” type. In October 2009, EuroLumi and the SPS Upgrade Study Team jointly organized a mini-workshop on Anti Electron-Cloud Coatings (AEC’09), with 41 participants, where various novel coatings (e.g. DLC, insulating microparticles) were presented. Collaboration with other communities such as institutes working with the European Space Agency was enhanced. From 19 to 20 November 2009, AccNet-EuroLumi held a mini-workshop on crystal collimation, with about 20 participants, covering crystal experiments in the SPS and Tevatron, test and test beams, and the future of the “UA9” experiments. A first AccNet mini-workshop on proton-driven plasma acceleration took place 17-18 December, with 24 leading experts from around the world as participants, followed by a second meeting on 11-12 March 2010.
AccNet-EuroLumi supported or organized a number of exchanges of scientists and joint studies. The Mexican master student H. Maury (CINVESTAV/Merida) performed electron-cloud simulations for various LHC upgrade scenarios. The US-LARP physicist C. Bhat (FNAL) studied the generation & stability of long flat bunches for LHC. US-LARP physicist R. Calaga (BNL) co-organized the LHC-CC09 workshop and helped organizing the international collaboration on LHC crab cavities. Austrian physicist D. Seebacher (TU Graz & U. Vienna) contributed his expert knowledge on the impedance of anti-e-cloud coatings. US expert G. Hoffstaetter (Cornell), and RFTech’s M. Grecki participated in the LHC-CC09 workshop. The German experts A. Caldwell and G. Xia (MPI Munich) spearheaded the proton-driven plasma acceleration and helped to organize the pertinent AccNet mini-workshop. The Russian and European experts A. Taratin (JINR Dubna), and S. Dabagov (INFN-LNF) contributed to the activity on crystal collimation. K. Ohmi (KEK) performed beam-beam simulation studies for LHC upgrade scenarios. The Mexican master student B. Yee (CINVESTAV/Mexico City) modelled the consequences of LHC crab-cavity failures with regard to machine protection. 

A number of high-impact mini-workshops have been prepared to take place in the fourth semester, among which the first workshop on a very ambitious energy upgrade of the LHC (HE-LHC), the next workshop on LHC crab cavities (LHC-CC10), an annual workshop on crystal collimation, and the second RFTech annual workshop. 

A written proposal for a first demonstration experiment on proton-driven plasma acceleration using the beam from the CERN SPS or PS is being finalized. 

EuroLumi web site and mailing lists were created at the beginning of the project and continually updated. Invited presentations of EuroLumi results were given at the 2009 Particle Accelerator Conference and the 2009 EPS High Energy Physics Conference.
Contractual milestones and deliverables 

D4.2.1 - A continually updated EuroLumi web site was created, continually updated, and documented in a report. 

M4.2.1: Instead of a single Annual EuroLumi workshop, four EuroLumi topical workshops were organized. The series of topical workshops was partly motivated by the need to minimize interference with LHC beam commissioning. Mini-workshops proved a highly efficient vehicle for making progress. Three more EuroLumi topical workshops will be organized during the last three months of 2010. The first and largest of these is the workshop on a higher-energy LHC, with about 55 expected participants, scheduled for October 2010. 
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2.2.1.3 Task WP4.3: RFTECH 



Progress towards objectives

RFTech web site and mailing lists were created and continually updated and a group of contact persons at participating institutes was compiled. 

RFTech co-organized the LHC Crab Cavity Workshop, LHC-CC09, 16-18 September 2009, jointly with EuroLumi and supported the participation of M. Grecki.

It supported the active participation of 4 specialists from DESY and WUT (C. Czuba, M. Grecki, W. Koprek, et al) in the LLRF09 workshop and that of by E. Ciapala and W. Weingartento the EuCARD SRF Annual Meeting. 

RFTech (D. Makowski, Lodz University) organized with ITER (S. Simrock) the “xTCA” session of the MIXDES2010 conference held in Wroclaw (Poland), 24-26 June 2010. This session was devoted to the development of instrumentation applied in High Energy Physics, where hardware should be characterized by high reliability, availability and serviceability, and for which several standards (MTCA, ATCA or AMC) are under development, profiting from high-speed serial interfaces. The xTCA objective is to simplify the application of MTCA and ATCA hardware in high energy physics. RFTech supported the participation of 7 diploma and doctoral students.

Contributing to generic R&D for a high-power Superconducting Proton Linac (SPL), RFTech established contacts to European and worldwide experts on SRF, and created an international working group on SRF cavities and accessories (members: CERN, CNRS-IPN-Orsay, CEA-Saclay (France), BNL (USA), TRIUMF (Canada), and the Universities of Rostock, Darmstadt (Germany), and Royal Holloway London (UK)), which participated in several SPL collaboration meetings.

On 29 March 2010 RFTech organized the first Annual RFTech Meeting at DESY. The 17 participants came from DESY, CERN, TUD, UROS, ASTeC, LPSC, UJF, ESS, Royal Holloway U London, TUL, UG, and SINS. This event was organized by the RFTech coordinators M. Grecki, J.-M. De Conto, and W. Weingarten with the help of a DESY support team. Topics addressed included Spiral-2 couplers, proton driver simulations & measurements, FLASH full beam loading, LHC LLRF, xTCA, high reliability digital system, HIE ISOLDE cavity & test cryostat, TUD SRF test stand, LHC crab cavities, RF costing tools, SRF test & R&D infrastructure.

With input from the AccNet RFTech and EuroLumi networks, a proposal was prepared for the French “Grand Emprunt” programme: EQUIPEX label (“EQuipement d’EXcellence”) and LABEX label (“LABoratoire d’EXcellence”) on the LHC crab-cavity development. The submission of the EQUIPEX was done in September. The LABEX document is being prepared (to be completed by end of October).

The next RFTech workshop will be held at PSI Villigen (Switzerland) on 2-3 December 2010. The preliminary scientific programme focuses on RF cavity and couplers design (crab cavity design, SC/NC cavity development, power couplers), Superconducting RF (RF control, piezo control of detuning, infrastructures), low-level and high-power RF systems (new electronics for LLRF, klystrons, solid state amplifiers), costing tools and reliability.

Contractual milestones and deliverables 

D4.3.1 - An RFTech web site was created, documented in a report and continually updated. 

M4.3.1: The first annual RFTech workshop was organized in March 2010 at DESY (Germany). 
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The first workshop has been organized by DESY, and as a result the use of resources is presently lower for UJF. Financial support for MIXDES2010 as well as for the RFTech workshop at PSI will be provided by UJF.
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