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 SCIENTIFIC QUALITY OF THE PROJECT 
Motivation for the proposed research
The project proposes the creation of a Research Training Network (with acronym ARTEMIS) to carry out pioneering research in particle physics. It aims at exploring the physics discovery potential of the Large Hadron Collider at the European Organisation for Nuclear Research (CERN) by combining expertise from theoretical and experimental particle physics. 
The “Standard Model” (SM), the theory that reflects our understanding of elementary particles and their fundamental interactions, has been extensively studied and experimentally verified to an unprecedented precision over the past decades. Despite its impressive success, there are many unanswered fundamental questions; the most interesting being the origin of mass of the elementary particles. In the SM, the “Higgs mechanism” provides a way to give mass to the particles but requires the existence of a new particle the Higgs boson, as yet unobserved.  Direct and indirect experimental searches have set limits on the mass of the Higgs boson in the range between 114 GeV and ~250 GeV.  
The Large Hadron Collider (LHC) is the accelerator dedicated to address the key issue of ElectroWeak Symmetry Breaking (EWSB) via the Higgs mechanism or to investigate alternative schemes and thus mark the beginning of a new era in our understanding of nature. The LHC is expected to start operation in summer 2007 and will collide proton beams at a centre-of-mass energy of 14 TeV. The high collision energy and luminosity of this accelerator provides a unique opportunity of exploring the energy frontier up to a few TeV. 
The ATLAS experiment is one of the two large general purpose detectors designed to exploit the LHC physics potential. It features an inner tracking system, electromagnetic and hadronic calorimeters, and a muon spectrometer. All subsystems rely on numerous novel technologies to address the challenges posed by the harsh particle detection conditions at the LHC. In addition, state-of-the-art computing, network and software technologies are being pioneered in order to record and analyse the colossal volume of data that will be produced. Nearly 2,000 physicists and engineers from over 150 institutes around the world are contributing to the project. 
Scientific objectives and work plan
The main scientific objective of ARTEMIS is to investigate the nature of EWSB, by searching directly for the Higgs boson in a number of key topologies or indirectly through the process of longitudinal weak boson fusion, which will provide valuable insight in the absence of a Higgs discovery. In order to maximize our chances of success, we will use the commissioning period and the first data of ATLAS to understand and optimise the performance of its subsystems. We will then concentrate on measuring some fundamental SM cross sections, which will be largely used as benchmark measurements to ensure that the ATLAS data are well understood. At the same time, some of these processes are among the important backgrounds in the Higgs searches that we intend to perform, and hence they require thorough understanding. Finally, while continuing to ensure the optimal quality of the recorded data, we will move systematically to the investigation of EWSB.
Integration of disciplines: An important element of ARTEMIS is that it will bring together world experts from both the theoretical and the experimental Particle Physics communities, which often are fragmented and work independently. This is of particular importance as the LHC takes us into a completely unexplored energy regime and many theoretical projections and predictions will be seriously tested. The close interaction between theory experts and experimentalists will allow for swift, thorough and critical evaluation of the experimental results and will no doubt lead to revisions of theoretical models and new calculations. The participation of theorists will also be extremely beneficial for the training of the young researchers participating in the ARTEMIS network, as explained in detail in the training programme of this proposal (Section 2). 
Proposed methodology: The proposed work can be divided into three work packages which we describe in details in the remainder of this Section. This reflects the chronological order in which the various tasks have to be performed, as the results from each work package will have an impact on the subsequent activities. Overall, the proposal is extremely timely, as it covers the beginning of data taking with ATLAS at the LHC.
In the first period (late 2006 – late 2007) we intend to focus our efforts to understanding the performance of the ATLAS detector, using the commissioning period and the first collisions, in order to obtain reliable results and optimal sensitivity. Our first work package focuses on the understanding of the performance of the relevant detector subsystems, where members of ARTEMIS have unique expertise. The performance of the trigger, the calibration of the electromagnetic and hadronic calorimeters, and the efficiency of the muon spectrometer are the focus of the 1st work package.
The understanding of the first ATLAS data (mid-2007 – mid-2008) will be achieved in the 2nd work package, through the study of well known SM physics processes, such as Z and W boson production.  The experimental results will be compared with the high precision SM predictions, based on state-of-the-art higher order calculations. This work will be carried out in close collaboration between experimentalists and theorists and defines our second work package. It is an absolute prerequisite in order to be confident that the detector and the SM processes are well understood before we are able to look for unambiguous signatures of new physics.
The main thrust of the 3rd work package (early 2008 – late 2009) is the search for the Higgs boson through several key channels, which cover fully the mass range from 114 GeV to      250 GeV and above, and are suited to the expertise of the institutes participating in ARTEMIS. Our activities will concentrate on developing the necessary tools to optimize the analyses in each of the individual physics channels. Finally, the measurement of the Higgs boson properties or the study of longitudinal WW scattering in the absence of a Higgs discovery, and the theoretical interpretation of these results will be vital for identifying the underlying physics responsible for the process of EWSB. 
Work Package 1: Optimizing the ATLAS performance
The coordinators for this work package will be Dr. C. Roda, who is also joint-convenor of the ATLAS wide jet/tau/missing ET performance group, and Dr. S. Paganis, who has a leading role in the ATLAS detector performance studies.
Trigger Performance
One of the greatest challenges for the LHC experiments is to deal with the unprecedented beam crossing rate of 40MHz. ATLAS is expected to be able to record about 200 events per second, hence its Trigger system has the task of achieving an overall online rejection of more than five orders of magnitude, retaining only a handful of events (the most interesting ones) in every million. It is therefore critical to develop tools that will allow us to test the performance of the Trigger system and to ensure that the desired events are selected as efficiently as possible, as this is the starting point for all physics studies in ATLAS.
The ATLAS Trigger system is divided into three levels of event selection and employs state-of-the-art technologies and concepts that have never been used before in High Energy Particle Physics. The expertise within ARTEMIS lies in the Inner Detector track reconstruction at the second level (LVL2) Trigger. The LVL2 Trigger is the earliest stage where (a) tracking is possible and (b) the information from the different sub-systems of ATLAS can be combined. As a result, tracking has a central role in the LVL2 event selection. 
Building up on the existing expertise, we will develop tools to monitor and optimize the performance of LVL2 tracking and to determine the trigger efficiencies for the various signatures with the early ATLAS data, using pre-scaled triggers and benchmark signatures, such as events arising from the decay of a Z boson to a pair of electrons or muons (Z → e+e–/m+m–). This is indispensable input for all the studies in work packages 2 and 3. We will also develop and optimise a LVL2 algorithm for identifying b-quark jets (b-tagging), which may turn out extremely important for the efficient selection of some Higgs decays producing fully hadronic final states with many b-quarks. 
The deliverables of this task are:
July 2007 – Tools for monitoring the performance of LVL2 tracking fully integrated to the ATLAS online monitoring system.
May 2008 – Measurement of the Trigger efficiencies from the data.
December 2008 – Trigger menus updated with implementation of b-tagging trigger.
Calorimetry and Jet Calibration
The proposed scientific programme addresses the calibration of the electromagnetic (EMC) and hadronic (HAC) calorimeters of the ATLAS detector. The goals to be achieved by the calibration procedure for the EMC are: 
The response of the EMC on electrons and photons must be equalized from cell-to-cell (uniformity) and must be controlled to the 0.1% level for energies ranging from 7 GeV to the TeV scale (linearity);
The electron and photon energies must be accurately measured (resolution) at the level of 10%/E;
	The absolute electromagnetic energy scale must be determined to the 0.05% level.
However, the presence of significant non-uniform amount of material upstream of the EMC complicates calibration procedures and monitoring of uniformity, linearity, resolution and energy scale during data taking. The present calibration strategy is to use the detailed Monte-Carlo simulation of the ATLAS detector to correct for material effects, and real data events (for example the decays of a Z boson to a pair of electrons, or the decays of a W boson to an electron and a neutrino) for uniformity and monitoring of the linearity, resolution and energy scale. Present EMC Test-Beam analyses with different material configurations aim at extracting the level of description of the calorimeter response by the Monte-Carlo Simulation, and members of the ARTEMIS institutes are leading these studies.
The hadronic and jet calibration in ATLAS is even more challenging than the electromagnetic calibration due to the complex proton-proton collision environment and the different calorimeter technologies used. The requirements for the jet measurement are:
	A linearity within 2% in the energy range 100-5000 GeV;

A jet energy resolution at the level of 50%/E.
The analysis of the data collected at the Test-Beams is a first fundamental step to understanding most of the issues related to the final ATLAS hadronic calibration. The hadronic calibration relies partly on Monte-Carlo simulations and partly on real data. Beam halo and cosmic muons will allow an inter-calibration between the electromagnetic and hadronic calorimeters before the commencing of the physics runs. The key point to understanding the hadronic energy scale is the analysis of the calorimeter response to single pions and protons. The ATLAS granularity allows the distinction of electromagnetic deposits from the hadronic ones. Thus a correction depending on the nature of the deposit is possible. Such corrections are based on Monte-Carlo simulation which, as in the case of the EMC, must be validated using Test-Beam data. Once the agreement between Monte-Carlo and data is satisfactory, the Monte-Carlo may be used to predict the electromagnetic fraction inside the hadronic shower, and to compute the calibration coefficients for single hadrons. Single particle simulation studies may then be used to extract the calorimeter response to jets of particles and the related calibration constants. Further corrections, taking into account the specific topologies of the jets emerging from the collision events have to be evaluated. Since the theoretical predictions are not precise enough to provide these numbers from the Monte-Carlo, a strategy will be developed to extract them from real data. The first data available from the proton-proton collisions at the LHC will provide physics channels such as W→jj (with the W coming from the top decay), Z+jets and W→tau nu (the 1-prong tau decay), thus providing the final in situ calibration. 
The deliverables of this task are:
	October 2007 – Final extraction and implementation of the EMC and hadronic calorimeter calibration constants from test beam and commissioning data.
	June 2008 – Recalibration and inter-calibration (region-by-region equalization of response) of the EMC using physics data (W/Z).  
	December 2008 – Energy scale, linearity and resolution determination for jets with W/Z hadronic decay studies.

Muon identification
Muons are essential in most physics processes and can be used either to study signal events, for example Higgs decaying to 4 leptons, or as a tag for certain processes, for example processes that require b-quark identification (b-tagging). Therefore muon identification presents an important issue in all the physics topics that we plan to cover within the ARTEMIS network.
The ATLAS Muon Spectrometer is composed of Tracking and Trigger detectors which span a total area of 5600 m2. The designed momentum resolution varies between 2–10% for a momentum range between 5 GeV and 1 TeV. To achieve this resolution, the 1200 individual tracking chambers –composed of drift tubes– were constructed with a mechanical precision of better than 20 microns (in the position of the drift tubes in a chamber), while the position and deformation of individual chambers will be monitored to better than 30 microns during data taking. To maintain the designed momentum resolution, the following ingredients are necessary: 
	Alignment constants of individual chambers extracted from alignment data recorded during data taking

Calibration constants for the precise calculation of the distance of minimum approach (r-t relation) of the muon tracks from the individual detectors (drift tubes)
Energy corrections due to energy losses of the muon in the 'dead' material before the muon spectrometer and energy correction using the measured energy loss in the calorimeters
Evaluation of the performance of the muon spectrometer and optimization of the track reconstruction efficiency. This evaluation is especially important in searches for new particles
A first evaluation of the performance of the spectrometer is already accomplished using muon test beam data at the CERN H8 test area where an octant of the ATLAS muon spectrometer was installed together with parts of the inner tracker and calorimeter modules of the final detector. With the first LHC data, the calibration and validation of the muon spectrometer will be done using dedicated event samples from W and Z boson decays. The reconstruction of the invariant mass of Z-bosons decaying to muon pairs will provide the absolute scale calibration and a validation of the alignment and calibration constants.
Institutes participating in ARTEMIS have played a central role in the design, construction and test of the muon tracking and alignment systems, and in the development of the muon track reconstruction software. Therefore we are expected to play a leading role in the muon identification issues, which are crucial for the physics goals of this network.
The deliverables of this task are:
December 2006 – Implementation of muon momentum resolution in the ATLAS fast simulation program.
August 2007 – Calibration and alignment constants of the muon spectrometer, inserted to the database. Tool for accessing these constants directly from the database, ported into the muon pattern recognition code.
December 2007 – Implementation of muon identification decision algorithms (tags) in the ATLAS software.
Work Package 2: Measurement of Standard Model cross sections
This work package will be coordinated by Prof. C. Petridou, who has extensive experience in Standard Model physics measurements from the UA2 and DELPHI experiments, and Dr. M. Boonekamp, who is also joint-convenor of the ATLAS Standard Model Physics group.
At the LHC, a number of well-known heavy particles (W and Z bosons, top quarks) will be produced in large amounts. Top quarks will be produced at a rate about 30 times higher than Standard Model Higgs bosons, while events with W or Z bosons will occur about 1000 and 10000 times more frequently, respectively. 
Since the mass of these known particles is close to the expected Higgs boson mass, and since their decays lead to the same final state particles (such as electrons, muons, and jets), standard events and Higgs events share common aspects of detection and kinematical reconstruction. Standard events therefore provide a crucial control sample that will allow us to make robust predictions of the ATLAS Higgs boson search potential before its discovery, and precise measurements of its properties after it is discovered. 
Higgs boson production rates and decays differ between the Standard Model and its extensions, so measuring these properties will allow us to constrain the underlying physics. This requires that the detection efficiency of electrons, muons and jets be controlled to high precision. Detection efficiencies can be measured in Z boson and top quark decays using our knowledge of their decay properties: one determines the nature of a sample of events using a subset of the measured decay particles, and counts in what fraction of these events the remaining particles, known to have been produced, are actually correctly detected. Concrete algorithms still need to be defined, and our network will play a leading role in this work. 
The masses of the W and Z particles are known very precisely (better than 0.05%) and can serve to constrain the energy scale and linearity of the relevant detectors (Inner Detector, Electromagnetic and Hadronic Calorimeters, Muon Spectrometer), by ensuring that their mass as measured in ATLAS actually corresponds to the known values. Given the requirements and expected rates, this goal can be achieved within the first year of LHC running. The concrete algorithms however remain to be defined, which constitutes one of the goals of this work package.
In many search channels, the decay patterns and kinematics of standard events are very close to the expected Higgs boson signal, so that standard events constitute a background to these searches: it is impossible to determine the nature of each event, and the Higgs boson signal will manifest itself as a numerical excess of events above the standard background. Claiming a discovery thus implies that the production rates of standard events are well known. This requires accurate experimental measurements based on sophisticated algorithms and high-precision theoretical predictions. 
Measuring the inclusive W, Z and top quark pair production cross sections constitutes a direct application of the tools developed in WP1.b above. These measurements provide a handle to various parameters of the strong interaction, in particular the proton structure functions. These parameters affect the predictions for any final state at the LHC, and a substantial decrease of their uncertainty via Standard Model measurements will translate into improved predictions for Higgs boson production. In particular, a precise comparison of the production rates of the different vector bosons will yield important information on the quark flavour decomposition of the proton. The total production rates for W and Z are in principle very accurately predicted by perturbative QCD, particularly if one works at NNLO. However, they are sensitive to the details of small x parton distributions, where there is particular danger of theoretical uncertainty. The comparison of these production rates to the predictions will provide a cross check on our true detailed understanding of the strong interaction physics in the LHC kinematic regime. Our network is particularly well placed to have a high impact in this area, as some of the participating members are world leaders in the phenomenology of the proton structure. 
Given the Higgs boson decay channels considered in this proposal, production of pairs of W and Z bosons, and of Z bosons and top-quark pairs with additional jets are of direct relevance to the search. Such events can be seen as a higher-order correction to the simple processes of the previous paragraph, and carry their own sources of uncertainty. Precise predictions of the backgrounds to Higgs boson production require the measurement of event shapes and distributions for these processes.
All measurements are to be confronted with state-of-the-art theoretical predictions, leading to an improved understanding of both the theoretical description and the experimental aspects of the Standard Model processes. As explained above, their results condition any correct interpretation of the Higgs boson searches. 
We propose the following deliverables, naturally included in the flow of ATLAS publications (the timeline reflects the increasing rarity of the measured processes):
July 2007 – Tools to determine from the data lepton and jet reconstruction efficiency, energy scale and resolution, integrated in the ATLAS software (closely linked to WP1).
July 2008 - Measurement of rates and distributions in inclusive W, Z production
December 2008 – Improved determination of the proton structure functions
December 2008 – Measurement of jet multiplicity and event shapes in W, Z and top-quark pair production. 
May 2009 – Precise measurements of gauge boson (W,Z) pair-production.
Work Package 3: Direct/Indirect Higgs searches and Interpretation
The coordinators of this work package are Dr. G. Weiglein, a world expert in Higgs Physics phenomenology, and Dr. N. Konstantinidis, joint-convenor of the ATLAS-UK Higgs searches study group with leading role in experimental Higgs searches for over a decade.
ttH (t→bjj, t→blν, H→bb)
The associated production ttH is a key channel in the search for a Higgs boson in the mass range between 115 GeV and 130 GeV. This low mass region is one of the most interesting ones to explore, given the experimental indications and theoretical prejudice, but at the same time it is currently the hardest and least well covered Higgs mass region at the LHC. Moreover, this may be the only channel to access the H→bb decay, which is the dominant decay mode for a light SM-like Higgs and therefore crucial for determining the Higgs couplings.
The topology of the ttH final state is quite complex, comprising six jets (four of them b-jets), an energetic, isolated lepton and missing transverse energy. 
One of the main handles for eliminating most backgrounds in this channel is the full reconstruction of the two top quarks. This relies heavily on achieving the best possible jet energy resolution and energy scale, particularly for b-jets, because this allows for (a) narrower mass windows for the reconstructed objects and (b) higher probability to pick the correct pair of b-jets for reconstructing the Higgs invariant mass. Hence this channel will benefit greatly from the network’s existing expertise and the proposed work on optimizing the jet energy resolution as described in WP-1b. In addition, we will construct specific tools for the optimal reconstruction of the full event topology in this channel using constrained kinematical fits, and we will develop techniques for determining the invariant mass spectrum of the background using real ATLAS data, rather than relying on simulations. 
The other important handle for suppressing the background in this channel is b-jet identification (b-tagging). Within ARTEMIS, there is considerable expertise in this area from Higgs searches in previous experiments and we will profit from it to develop tools for systematically evaluating and improving the b-tagging performance in ATLAS.
The deliverables in this task include:
December 2007 – Tools for constrained kinematical fits used in the event selection.
September 2008 – ttH background shape determination using data.
May 2009 – Tools for systematic studies on b-tagging performance.
Higgs production from Weak Boson Fusion
The Higgs production from the Weak Boson Fusion will provide one of the Higgs boson discovery channels in ATLAS at LHC, especially in the, experimentally and theoretically favoured, low mass region (mH < 200 GeV). The distinctive features of the final state, i.e. two energetic forward jets and the lack of hadronic activity in the central region of the detector are very powerful tools against the background. In particular, the WW and tau tau decays, with Ws or taus going to jets, are important channels for the Higgs detection. In fact, many physics background channels need to be correctly modelled. For most of these channels, this will require sophisticated higher-order QCD calculations. Therefore, the Monte Carlo calculations have to be carefully examined and cross checked to provide a reliable prediction of the backgrounds. Experimentally, the Higgs search in these channels requires an in-depth knowledge of the entire detector. An example is the Higgs decay mode into tau pairs. An efficient reconstruction of the tau decays requires the combined information of calorimetry and tracking for an optimum identification and energy measurement. The proposed programme will develop the tools to identify optimally and measure both forward and central jets (where the latter arise from tau and W decays) in order to define the best strategies for the Higgs discovery sensitivity. A precise jet energy calibration is also necessary both for the background rejection and the Higgs mass reconstruction.
The deliverables in this task include:
December 2007 – Tools to identify, measure and calibrate central and forward jets.
August 2008 – QCD background determination using data and validation of the corresponding Monte Carlo programs.
May 2009 – Tools for efficient tau identification, calibration and measurement. 
Higgs to 4 leptons
Observation of Higgs boson decays to 4 leptons (electrons or muons) provides the most powerful experimental signature for the Higgs boson discovery, almost throughout the entire mass range for a SM Higgs. The Higgs to 4 leptons channel has the unique advantage that it provides a narrow peak in the 4-lepton invariant mass distribution, on top of a smooth background. Application of specific cuts on the reconstructed electrons and muons can reduce the background coming from Zbb and ttbar production to negligible levels, leaving only the pp→ZZ→4 leptons, a SM process which is irreducible but well understood.
Discovery relies critically on understanding the performance of the detectors responsible for electron and muon reconstruction: the inner tracking system, EM Calorimeter and Muon Spectrometer. Discovery also requires the development of advanced analysis software tools which will efficiently operate within the ATLAS software framework.  Drawing upon the significant hardware and software expertise within the ARTEMIS network, we will pioneer the development of such tools. In particular, we will develop tools for in-situ electron and muon calibration using standard model channels (e.g. Z to 2 electrons and Z to 2 muons), and analysis tools which not only perform cuts but also serve as efficiency monitors (e.g. using pp→ZZ→4 lepton events). Finally, advanced tools for optimization of the analysis and estimation of the background and its systematic uncertainties, using statistical techniques, will also be developed. These must be ready in “day-one” of data taking operation in 2007, and they could provide the first glimpse to a possible discovery. The proposed research will allow young researchers to acquire expertise in the Silicon Tracker, Calorimeter and Muon detectors and in the development of high level software which could be shared, extended and reused by the ATLAS collaboration for the years to come.
The deliverables of this task are:
July 2007 – Combined analysis of all three individual processes (4e, 4mu, 2e2mu).
December 2007 – Complete in situ calibration of electrons and muons using Z→2e / 2mu.
December 2008 – Determination of the background invariant mass shape using real data.
Longitudinal WW boson scattering
In the energy regime well above electroweak unification, the Higgs is required in the SM in order to prevent the cross section of the WW→WW process violating unitarity. This means that the measured cross section at the WW centre-of-mass energies above 1 TeV, within the LHC range, is either a fundamental test of a Higgs discovered at low mass at the LHC, or explicitly involves the new physics which must somehow replace the Higgs, if the Higgs is not responsible for electroweak symmetry breaking. Thus this process is an absolutely critical measurement for ATLAS to make.
The signature is two W bosons and two high rapidity "tag" jets, with a suppression of QCD jet activity elsewhere. The most promising channel is with one W boson decaying leptonically and the other hadronically, since the leptons give background suppression, while the fact that there is at most one neutrino means the WW centre-of-mass energy can still be measured. Special care has to be taken in reconstructing the hadronic W decay, since often the two jets from the decay are topologically very close due to the high boost of the W. The major backgrounds are W+jet production, and top pair production. Separation of signal and background requires excellent understanding of the electromagnetic and hadronic energy scale and resolution of the calorimeter, as well as muon identification and measurement and a reasonable understanding of the underlying event. The identification of b-jets will also be important for rejecting the top background. Precise measurements of the background processes at a range of energies in the early days of LHC running is a requisite input. 
Initial studies by members of the ARTEMIS network partner institutes show that ATLAS can make important measurements of the WW→WW cross section, with sensitivity to new forces or resonances, up to at least 2 TeV. We will build on those studies to develop all the necessary tools for achieving the optimal sensitivity for such a measurement.
The deliverables of this task are:
September 2008 – Validation of the underlying event models in MC generators, using data.
March 2009 – Optimised sub-jet analysis technique to distinguish hadronic W decays from single QCD jets. 
September 2009 – Measurement of the WW→WW cross section at the entire possible range of centre-of-mass energies.
Higgs properties and interpretation of results
After a convincing observation of a Higgs-like signal in ATLAS, scientists will be faced with the difficult task of establishing whether the particle is indeed the relic of the EWSB mechanism, and whether it has the properties predicted by the SM or extensions of it. Practically all theories of physics beyond the SM predict either an extended Higgs sector with more physical states or new physics affecting electroweak symmetry breaking. This may imply that a SM-like Higgs boson is supplemented with further Higgs states or that Higgs phenomenology differs drastically from the SM case. If no clear signal of a particle with properties consistent with a Higgs boson emerges, this implies far-reaching consequences about the nature of EWSB. 
Our goal is to make optimal use of the expertise within the ARTEMIS network on both the experimental and theoretical issues relevant for investigating EWSB with ATLAS, so that at each stage of data taking the resulting physics output is maximised. The information that we obtain in this way on the nature of EWSB will then be used to improve the strategies for subsequent searches.
The discovery channels that ARTEMIS will focus on play a central role in determining the Higgs boson properties after the initial discovery. For example, if the four-lepton channel is detected, it will provide an accurate determination of the Higgs mass, while the angular distribution of the leptons contains information about the spin and the CP properties of the decaying object. All three channels above provide information about the couplings of the Higgs to the bosons and fermions of the SM.
Within the ARTEMIS network, we will carry out a detailed analysis of the observed signals, in close collaboration between experimentalists and theorists. In order to identify the nature of new observed states it will be crucial to distinguish properties that can be measured in an essentially model-independent way, like the mass of the particle or ratios of branching fractions, from further information that can be extracted under the assumption that certain model predictions hold. All available information on the new state(s) should then be used to investigate which classes of models are compatible with the experimental findings. For example, if a new particle is detected in the weak boson fusion channel and/or the decay into W and Z bosons, the observed rate allows us to establish a lower bound on the coupling of the new particle to gauge bosons. The observation of further channels and the precise measurement of their relative rates will pin down the properties of the new particle. If no clear signal of a Higgs is established, we will investigate the possibilities that a Higgs boson has been missed due to its non-standard properties and that EWSB is associated with a new kind of strong interaction or boundary conditions in a higher-dimensional space time. This will be done by carefully assessing the experimental results in view of the different models.
The directions of work in this task will depend heavily on the findings of the previous tasks once we analyse the data, hence it is hard to define concrete deliverables. An indication of the expected deliverables is:
December 2008 – Extraction of model-independent results on cross sections for possible Higgs production processes from the ATLAS measurements.
December 2008 – Analysis of all relevant background processes using experimental data and state-of-the-art Monte Carlo predictions.
March 2009 – Model-independent bounds on masses and couplings of possible new states
September 2009 – Interpretation in different models: compatibility with the SM, constraints on physics beyond the SM, distinction between different models

TRAINING AND TRANSFER OF KNOWLEDGE ACTIVITIES 
In parallel to addressing one of the highest profile topics in modern science, ARTEMIS aims at forming a training platform that will enable the participating young European researchers to develop a strong background in key aspects of experimental and theoretical particle physics, but also a wide range of transferable skills that are in high demand in the European job market. To achieve this, ARTEMIS is based on: 
	Participation of leading theoretical and experimental physicists. This will provide a very attractive environment for young scientists and guarantees that a high level of training, as well as research, will be achieved. 

	Selective choice of the collaborating research teams in the network. This was based on previous fruitful collaboration with exchange and sharing of knowledge and experience, and on well-balanced distribution of the required expertise among the groups (phenomenology, trigger, calorimetry, muon detection, software).  
	Optimal number of collaborating institutes, that makes it possible to develop stronger links between the young researchers and the experts, hence enabling the young scientists to build more confidence and visibility within a large research project like ATLAS. 

Objectives of training and transfer of knowledge activities
The primary objectives of the training and transfer of knowledge activities are:
	To provide the ESRs and ERs with multi-disciplinary training in all areas of Particle Physics, ranging from theory, to phenomenology, data analysis and hardware, in order to form young scientists who can take up major roles in future international research programmes.

To equip the ESRs and ERs with a wide range of complementary, highly transferable skills, such as software, problem solving, communication, presentation, and management skills, which are crucial for the career development of young scientists, and beneficial for the wider community beyond academia.
More specifically, the training and transfer of knowledge (ToK) activities will focus on the following:
1. Theoretical and experimental particle physics: The network partners who specialize in theoretical physics and phenomenology will contribute to the training programme in all aspects of theoretical particle physics, both within and beyond the standard model, mathematical modelling and algebraic programming. The experts in Monte Carlo (MC) modelling will contribute in particle phenomenology and software (such as the development and use of MC generator programs). The specialists in experimental techniques will contribute in experimental physics analysis methods and software tools (development of experiment-related simulation and reconstruction packages). Therefore, with our unique combination of theoretical and experimental particle physics experts, we can achieve a multidisciplinary training programme, providing skills in both theory and experiment closely linked to the physics topics of the work packages described in this proposal. 
2. Software skills: The work in the complex environment of the proposed network requires strong computing skills and training with widely used software tools, and Object Oriented (OO) languages like Java, Python, C++. Our network-appointed researchers will be using the LHC Computing Grid (LCG) and will be trained in developing software tools for analysing the colossal volume of data from the ATLAS detector. They will also be involved in modelling the ATLAS detector using GEANT4 simulations (the GEANT4 package is also used in medical applications and the Petroleum Industry), in the development of interactive graphical tools for data visualization, and in the use of sophisticated databases to store detector parameters.
3. Complementary skills: The work in a multinational and highly competitive environment as well as the daily interaction with persons from different cultures necessitates development of communication and competitive skills. Furthermore the working platform in our field is based on the interaction among well-structured teams with specific tasks. Both the ERs and ESRs will have the opportunity to play a leading role in these research teams and acquire valuable experience in management. Moreover, some of the development work of the ERs and ESRs may produce results that require protection of the Intellectual Property Rights (IPR). A dedicated training for complementary skills which will includes a course on IPR and IP management is foreseen. 
Recruitment and allocation of appointments 
The ESRs and ERs will be recruited following the European Code of Conduct for the Recruitment of Researchers. The ESRs will be enrolled at “advanced” level as regular PhD students starting on the third cycle according to the Bologna process; therefore their training will be formulated so that it is consistent with the local requirements for PhD studies, including for example mandatory courses. 
Hiring plan of ESRs: In order to optimize and facilitate the training programme and to develop closer links between the young researchers in the network, we plan to hire all ESRs at the same time in October 2006. The positions will be advertised at the start of negotiations with the E.U.  
 Role and Hiring plan of ERs: The proposed research of the ARTEMIS network is arguably the highest profile research topic in fundamental research of this decade. ATLAS and the LHC will be a highly competitive research environment. Hence, the role of the ERs will be pivotal in strengthening our network, so that ARTEMIS establishes a leading role in the Higgs search within the ATLAS collaboration. Moreover, the scientific programme of our network provides the ideal platform for training ERs to become the future world leaders in fundamental research, or to have a successful career in applied research either in academia or in industry.
The hiring plan for the ERs takes into consideration the fact that the ESRs will need a few months of formal training in the beginning (e.g. lecture courses). In addition, we have distributed the hiring of ERs according to the requirements of the project, but also so as to have a sensible overlap period between the ERs and ESRs, as the latter will benefit from working closely with the former.
The hiring plan of both ESRs and ERs is summarized in the following table:
Network partner
             ESR
                         ER
Saclay
1st semester ~ Oct 2006
1st semester  ~ Oct 2006
UCL
1st semester ~ Oct 2006
1st semester  ~ Oct 2006
Thessaloniki
1st semester ~ Oct 2006
2nd semester ~ March 2007
Sheffield
1st semester ~ Oct 2006
1st semester  ~ Oct 2006
Pisa
1st semester ~ Oct 2006
1st semester  ~ Oct 2006
MPI
1st semester ~ Oct 2006
2nd semester  ~ March 2007
Durham
-
2nd semester  ~ March 2007
The allocation of early-stage and experienced researchers to the network institutes is shown in the table below:

ESRs and ERs financed by the contract 
Other research effort on the network project
Network Team
ESR 
(person - months)
ER 
(person-months)
Total 
(person - months)
Researchers (individuals)
Researchers (person-months)
1
36
24
60
8
101
2
36
24
60
6
86
3
36
24
60
5
79
4
36
24
60
6
79
5
36
24
60
6
90
6
36
24
60
4
72
7

24
24
5
83

216
168
384
40
590

Training and ToK programme
The proposed RTN brings together a wide range of expertise in theoretical and experimental physics and will expose the ERs and ESRs to a wealth of direct collaboration possibilities through its exchange programme. The expertise of the collaborating Institutes covers all key aspects of LHC physics, while, at the same time, the network has the attractive feature of being compact and flexible. This is a very important feature for young researchers in a large collaboration, of almost 2000 members, like ATLAS, where often transfer of knowledge is difficult, especially for small groups remotely located from CERN, and opportunities for young individuals to obtain visibility of their work are very limited.
Training topics
In order to match the expertise of the participating institutes and the scientific objectives of ARTEMIS we provide a list of thesis topics for the ESRs and a list of projects for the ERs that will be appointed to the network.
Thesis topics for the ESRs:  
Cross section measurement of single W/Z boson production and study of jet production in association with W/Z bosons.
Measurement of the cross section for pair production of W/Z bosons.
Measurement of the WW scattering cross section.
Searches for Higgs boson decays into 4 leptons (electrons or muons).
Searches for Higgs production in Weak Boson Fusion.
Searches for Higgs bosons in the associated production ttH.
All these topics involve dedicated studies of triggering, electron muon and jet identification, the measurement of total energy and transverse momentum and calibration issues of the calorimeter detectors and the muon spectrometer. 
The ERs will work closely with the ESRs on the above topics, being in charge of the dedicated studies on particle identification and detector performance as indicated in the thesis topics of the ESRs.  A list of topics where the ERs are expected to take initiative and play a leading role is proposed below: 
	Muon identification and validation of the muon reconstruction performance of the ATLAS spectrometer.

Measurements and optimization of the ATLAS trigger system.
Electromagnetic/ Hadronic calorimeter calibration and electron, photon and jet energy scale determination.
Career and development plan and supervision
Both ERs & ESRs will have a personal supervisor, with whom they will discuss and establish a career development plan, which will be followed up, discussed and updated regularly. Given the healthy participation at each institute in the network of the experienced staff, the good supervision of the young researchers is guaranteed. 
The progress of ERs will be followed closely and suggestions/corrections will be made by the supervisor, in the spirit of maximizing their career prospects. They will be strongly advised to take an active role in ToK activities and help to shape up and integrate the results of the ESRs.
The ESRs will have the thesis supervisor who will follow closely the progress of the work. A 6 month planning of their work is foreseen and a yearly report to the institute on their progress will be given. At least in one case (Thessaloniki), a joint thesis scheme will be implemented. This will further strengthen the collaboration between partners and will create common projects and links especially between partner institutes “located remotely”. Distinct tasks and responsibilities will be attributed to each of the ERs of the network. On the basis of the involvement of each partner in the list of milestones and deliverables tasks will be assigned to the ER’s taking into account their personal preference and expertise.
The supervisor, in consultation with the local coordinator and on the basis of the importance of their scientific results, will advise on the ERs and ESRs participation in workshops and conferences and on the presentation of the scientific results. High priority will be given to ESRs and ERs to present the results achieved within the network in collaboration meetings and international conferences. The aim is to give the young and experienced researchers the necessary visibility that will help them in their future career.
Detailed training scheme  
The ARTEMIS training scheme aims at augmenting the local training that young researchers receive in the partner institutes with centrally organized training activities and individual visits between partner institutes. 
The local training will take place during part of the first semester of the project in the host institutes. All network partners have long tradition in training PhD students and young researchers. The local training varies from one institute to the other, but it generally involves short courses, tutorials and introductory presentations related to the expertise of each group. The strength of the ARTEMIS training programme is that it is closely adapted to the scientific objectives of the network, and offers to the ESRs and ERs access to more expertise than an individual institute can offer.
The centrally organized training activities are the following:
	Summer Schools

We foresee to organize a series of two training schools, of 10 days each. The schools will focus on topics that are at the moment particularly important to the aims of the network. Their purpose is to quickly bring the young researchers up to a level where they can actively contribute to the research program of the network. They will provide a close contact between the lecturers and the students, leaving also a lot of time for discussions, both on an individual level and also in special discussion sessions. We will allow young researchers of the other candidate countries to participate free of inscription fee to all our network schools.
The first school will be at the Institute for Particle Physics Phenomenology in Durham, UK (http://www.ippp.dur.ac.uk/ ). The IPPP is a joint initiative of the UK Particle Physics and Astronomy Research Council and the University of Durham. It has extensive experience of organizing schools and meetings in all areas of particle physics. 
The second school will take place be at the International Max Planck Research School "Elementary Particle Physics - Theoretical, Experimental and Cosmological Frontiers" (http://www.mppmu.mpg.de/imprs/). IMPRS is a joint initiative of the Max Planck Institute of Physics (Werner Heisenberg Institute) and the particle and astroparticle physics groups of Ludwig-Maximilians-University and Technical University Munich. 
	Tutorials / Training courses
Tutorials and training courses, adapted to the ERs or ESRs or both, are an important component of the training programme. They either address specific needs of the scientific project of the network or they cover career development aspects. They will be mostly organized by members of the network, but in some occasions (e.g. courses on project management, media communication, databases), experts from external companies will be involved. 
	Annual network workshops

The ARTEMIS workshops will be important 3-day events with the participation of most members of the network. The first workshop will take place at the start of the project, in order to allow introductions and contacts to be made among the network partners and to assess the starting point for the various components of the project. The last workshop will mark the end of the scientific project of the network and a review of all results will be made. Two more workshops, on an annual basis, will also be organized to review the progress of the project. 
	Training at CERN for an extended period of time
The start up of the LHC and the beginning of data taking in ATLAS is the most exciting and critical period in the project, and, at the same time, the most profitable period for the training of the ERs and ESRs. During this period, detector problems will come up and will need to be fixed rapidly and the quality of the collected data has to be checked online. Hence, we plan to have both the ERs and ESRs, but also a large number of the network members located at CERN for an extended period of about six months. This will also allow the development of closer links between the network partners.
	Dedicated seminars  
During the completion of the various work packages, there may be a need for short seminars on dedicated topics for transfer of knowledge purposes among partners. These seminars will be with no extra cost since they have been taken into account in the travel expenses for networking. 

The individual visits have a twofold purpose: either the ESRs or ERs visit a partner institute to profit from the local expertise, or, a non appointed researcher or an ER is invited to give seminars or mini-tutorials to a partner institute, in the spirit of ToK. The latter is of particular interest for remote partners (e.g. Thessaloniki). ESRs and ERs visiting a partner institute for an extended period will have a specific task to accomplish and a scientist in charge at the host institute. 
The breakdown in semesters of the proposed training programme is as follows:
1st semester: Local training of ESRs will take place in the host institutes. They will become familiar with the activities of the group and contribute to the detector or trigger oriented performance studies of the host institute. A few months after the start of the project we will organize the 1st tutorial on “Atlas software”.  It will be a 5 days long tutorial with hands-on sessions on:  the ATLAS software framework, the fast simulation package, reconstruction algorithms, trigger software, visualization techniques and hands-on use of the GRID. During the 1st semester, we will hold the 1st ARTEMIS workshop, where the work of the ESRs will be discussed and detailed plans towards the first deliverables of the scientific project will be drawn.
2nd semester: The 2nd tutorial will take place in Durham and will address “simulation techniques and Monte Carlo generators”.  The subject is guided by the work plan of the network and Durham is the appropriate institute for such a tutorial. The time is also chosen to fit with the 1st school of the network on “theoretical particle physics” which will be held at Durham in august 2007. 
ToK activity: ERs and non-appointed members of the network will be strongly encouraged to follow the training and take an active part (e.g. hold tutorials or discussion sessions comparing theory with experimental results) in the school.
3rd semester: By this semester the hiring of all the ERs will be completed. We consider this period to be ideal for ERs and ESRs to be stationed at CERN because it coincides with the end of the commissioning and beginning of data taking at LHC. At the same period at least one staff member from each institute will be present at CERN. The 3rd tutorial on “data mining” will take place at CERN. It will comprise physics analysis tools, statistical methods and extensive training on the GRID. Data mining techniques are of particular relevance for the analysis of the data to be acquired at LHC. We want to maximize the benefit from the concentrated expertise at CERN on these issues. The 2nd ARTEMIS workshop of the network will be held at the end of this semester in Paris. 
4th semester: The 4th tutorial on “large databases handling and OO software” will take place in Thessaloniki. The topic is of interest not only to particle physicists but also to software developers and we consider it useful for the career development of the ESRs and ERs. Extra care will be taken to encourage the participation of Small Medium Enterprises (SME’s) from the region. The 2nd school on “Theoretical, Experimental particle physics and cosmological frontiers” will be held at MPI in august 2008.
5th semester: During this semester the network activities will be concentrated on the analysis and interpretation of the LHC data. By this time our ESRs and ERs will have acquired all the necessary training and expertise to indulge into the challenges of data analysis.  The 3rd ARTEMIS workshop will be held at the end of this semester in Pisa.
6th semester: During the last semester we foresee the 5th tutorial which will be a training course on “Management, IPR and Media Communication”, as we consider it as a complementary part of their career. The course on Media Communication is of high interest to all members of the network for public outreach activities. The 4th ARTEMIS workshop will be held in Paris at the end of the network project. It will be the last workshop of the network and therefore will have a longer duration of 4 days to leave enough time for all network participants to present their work and results within this network, and to discuss prospects for future collaborations. Representatives of the European Commission will also be invited to this event, to give an outlook on the directions of the E.U. policies in Science and discuss with the members of the network their future involvement in European research projects.
The training programme is summarized in the following table:
Type of training activity
Duration
Time 
Place
                                                                      1st semester
Tutorial on “ Hands on ATLAS software”
5 days
Nov 2006
UCL
1st annual ARTEMIS workshop
3 days
Jan 2007
Thessaloniki
                                                                      2nd semester
Training and Tutorial on 
“simulation techniques and MC generators “
5 days
Jul 2007
Durham
1st summer school on phenomenology
10 days
Aug 2007
Durham
                                                                        3rd semester
Training and Tutorial on “Data mining ”
5 days
Oct 2007
CERN
2nd ARTEMIS workshop
3 days
Dec 2007
Paris
                                                                      4th semester
Training  on “Databases OO software”
5 days
June 2008
Thessaloniki
2nd  summer school 
10 days
Aug 2008
MPI
                                                                     5th semester
3rd ARTEMIS workshop
3 days
Dec 2008
Pisa
                                                                    6th semester
Training  on “Management, IPR, Media Communications”
5 days
June 2009
Sheffield
4th ARTEMIS workshop 
4 days
Sep 2009
Paris


QUALITY AND CAPACITY OF THE NETWORK PARTNERSHIP
Expertise and interests of the participating institutes
This Section describes the expertise and interests of the participating institutes. A summary table is also included for each institute with the names, areas of expertise, expected involvement in percentage of full time employment (FTE), and network activities in which each scientist will be contributing.
Commissariat à l’Energie Atomique (Saclay)
Saclay is a major French laboratory in experimental High Energy Physics, with a broad range of activities in both accelerator and non accelerator particle physics experiments; it has strong connections with many industrial and research sectors, both private and public.   
The Saclay group has been contributing to the Atlas experiment, beginning with the design, more than ten years ago, to the present stage of installation and commissioning. The group has taken on several responsibilities for building the detector and for developing the relevant software. Saclay is the leading French institute in the muon spectrometer of the ATLAS experiment; the group has also a strong participation in the liquid argon barrel electromagnetic calorimeter, in software development for event reconstruction and in preparation for physics analyses. 
The Saclay group has contributed to the construction of the ATLAS detector in the following  areas: a) one third of the modules of the barrel electromagnetic calorimeter were built and tested at Saclay ; part of the electronics of this calorimeter  were designed and built by the Saclay group ; the group is also responsible for the part-1 level trigger of the calorimeter  b)  The group is at the origin of the layout of the Atlas muon spectrometer and contributed to the design of the superconducting coils that produce the magnetic field and to the optimisation of the spectrometer; the elements used in the sophisticated optical alignment system of the barrel muon spectrometer are calibrated at Saclay.   
The Saclay group has a longstanding expertise in the development of software for detector design and performance studies, in track and energy cluster reconstruction, in physics simulations and analyses as well as in database issues. The group has developed the reference software for reconstructing tracks in the muon spectrometer as well as a 3D interactive event display package. The group is responsible for providing the magnetic field map of the ATLAS detector, the alignment constants of the barrel muon spectrometer and develops software to store all the detector parameters in a database to be used by the general event reconstruction program.  The group participates strongly in the physics groups and detector performance groups of the ATLAS collaboration.
The key Saclay scientists who will be involved in the ARTEMIS network are: 
Dr. R. Nikolaidou (overall network coordinator, 50% FTE):  Higgs physics expert, joint- convenor of one of the Higgs working subgroups of the DELPHI experiment at LEP 1999-2001. Currently, joint-convenor of the ATLAS Muon Offline Commissioning group.
Dr. M. Boonekamp (50% FTE): Standard Model and Higgs physics expert; convenor of one of the Higgs working subgroups of the DELPHI experiment at LEP 1999-2001; joint- convenor of the Standard Model ATLAS physics group since 2004. Expert in Monte Carlo generators.    
Dr. S. Hassani (40% FTE): Physics beyond the Standard Model expert; Monte Carlo generators and ATLAS fast simulation package expert; current developer of the ATLAS muon reconstruction software package.
Dr. C. Guyot (30% FTE): Senior physicist with broad expertise in particle physics, and in experimental techniques; one of the driving forces behind the ATLAS muon spectrometer design; detector alignment and magnetic field expert; Currently joint-convenor of the Muon Offline Commissioning ATLAS group; project leader for the barrel muon spectrometer alignment system.
Dr. J.F. Laporte (40% FTE): SM and Higgs physics expert, Muon reconstruction expert, principal developer of the ATLAS muon reconstruction package; convenor of the ATLAS Muon Reconstruction group from 1999-2001. 
Dr. A. Formica (30% FTE):  SM physics expert, software expert, principal developer of the databases used in muon reconstruction software. 
Dr. A. Ouraou (20% FTE):  Standard Model physics expert; joint-convenor of the W mass measurement in the DELPHI experiment at LEP; muon reconstruction expert and current developer of the ATLAS muon reconstruction software package.
Dr. L. Chevalier (20% FTE): Muon reconstruction and magnetic field expert; muon spectrometer geometry description task leader since 2005.
Scientist
Expertise
FTE
Network activities
Nikolaidou 
Higgs Physics, SM Physics
Muon Reconstruction
0.5
WP1c / WP2 / WP3c,e
Boonekamp
MC Generators, SM Physics
Electron Reconstruction
0.5
WP1b / WP2 / WP3d,e/ Training
Hassani
Higgs Physics, Fast Simulation
Muon Reconstruction
0.4
WP1c / WP2 / WP3c,e/ Training
Guyot
SM Physics, Muon alignment and reconstruction 
0.3
WP1c / WP2

Laporte
Higgs physics, Muon reconstruction, Visualisation
0.4
WP1c / WP2 / WP3c,e
Formica
Database technologies, OO software, Muon alignment 
0.3
WP1c / WP2 /  Training
Ouraou
SM physics, Muon reconstruction, Visualisation 
0.2
WP1c / WP2  
Chevalier
Muon Reconstruction, Visualisation
0.2
WP1c / Training 
Most relevant publications to the ARTEMIS network: 
	R. Nikolaidou, M. Boonekamp et al., “ L’origine de la masse et au delà du Modèle Standard”, http://prospective2004.in2p3.fr/textes_definitifs/originemasseaudelaMS_final.ps  
	M. Boonekamp, N. Besson, “Determination of the Absolute Lepton Scale Using Z Boson Decays: Application to the Measurement of MW”, ATL-PHYS-PUB-2006-007; ATL-COM-PHYS-2005-072.
	J.F Laporte et al., “Impact of the initial Layout on the ATLAS Muon Spectrometer Performance”, ATL-MUON-PUB-2005-001; ATL-COM-MUON-2005-009; CERN-ATL-MUON-PUB-2005-001.- Geneva : CERN, 2005

University College London (UCL)
UCL is the leading UK institute in the software project of the ATLAS experiment, with extensive expertise in the design and development of modern, Object Oriented (OO) software in C++, Java and Python. They are in charge of the fast simulation package Atlfast, which is an indispensable tool for all physics studies in ATLAS, and have a leading role in the development of the Atlantis Event Visualisation program, which is expected to be a valuable tool for optimizing the detector performance and the physics analyses, as well as for communicating the science of the LHC to the general public. UCL have also a strong involvement in the ATLAS Trigger and online event selection, being the lead developers of the pattern recognition algorithms for track reconstruction at the LVL2 Trigger. Finally, the group has a longstanding tradition in physics studies and phenomenology and its members have been holding leading physics positions in major HEP experiments.
The key UCL scientists that will be involved in the ARTEMIS network are: 
Dr. N. Konstantinidis (local coordinator, 60% FTE): Higgs physics expert, joint-convenor of the ALEPH Higgs working group at LEP2 in 1998-1999, and current joint-convenor of the ATLAS-UK Higgs working group. Principal developer of the pattern recognition for ATLAS LVL2 tracking and project leader of the ATLAS-UK High Level Triggers effort. ATLAS Graphics coordinator in 2003-2004 and currently Atlantis project leader.
Prof. J. Butterworth (30% FTE): Head of the UCL HEP group, chairman of the UK Particle Physics and Astronomy Project Peer Review Panel, and deputy spokesperson of the ATLAS-UK collaboration. Expert in MC generators, QCD phenomenology and SM physics, Physics coordinator of the ZEUS experiment in 2003, and joint-convenor of the ATLAS-UK SM physics group.
Dr. M. Sutton (60% FTE): QCD phenomenology expert, convenor of the ZEUS QCD working group in 2001-2003. Lead developer of the ZEUS Trigger and project leader of the ZEUS Global Tracking Trigger activity. Major involvement in the ATLAS LVL2 tracking effort and the online event selection optimization.
Dr. P. Sherwood (50% FTE): OO software expert (C++, Python), ATLAS software Quality Assurance officer and software Testing coordinator. Leader of the UCL offline software effort and principal developer of the ATLAS fast simulation package (Atlfast).
Mr. Z. Maxa (30% FTE): Computer scientist, expert in Java and Python, lead developer of the (Java based) Atlantis Visualisation program.
Dr. R. Thorne (10% FTE): World expert in QCD phenomenology and the proton structure.
Scientist
Expertise
FTE 
Network activities
Konstantinidis
Higgs Physics, Trigger, Visualisation
0.6
WP1a,b /WP3a,e /Training
Butterworth
MC Generators, SM Physics, QCD
0.3
WP2 / WP3d,e
Sutton
Trigger, QCD Phenomenology
0.6
WP1a,b / WP2
Sherwood
Fast Simulation, OO software
0.5
WP2 / WP3d / Training
Maxa	
Visualisation, OO software
0.3
Training
Thorne
QCD phenomenology-proton structure
0.1
WP2/ WP3d,e
Most relevant publications to the ARTEMIS network:
	N. Konstantinidis, “Status of Higgs Searches”, invited plenary talk at the Workshop “Physics at LHC”, Vienna, July 2004, published in Czech. J. Phys. 55/SB (2005).
	N. Konstantinidis et al., “Architecture of the ATLAS High Level Trigger Event Selection Software”, Nucl. Instrum. Meth. A518, (2004).
	J. Butterworth et al., “WW Scattering at the LHC”, Phys. Rev. D65 (2002).

Aristotle University of Thessaloniki (Thessaloniki)
Thessaloniki is one of the 13 sites in ATLAS where the precision tracking muon chambers, MDT's (Monitoring Drift Tubes) were constructed and tested. The group designed and constructed the BIS (Barrel Inner Small) chambers, which is approximately 10% of the ATLAS Muon Spectrometer. The group, relatively new but dynamic, was formed 9 years ago, constructed and operated a highly demanding laboratory with temperature and humidity controlled "clean room", a must for the construction of the detector, developed collaboration with Greek industry needed for the project and delivered on time the detectors at CERN. The team has developed expertise in detector construction and testing and the last two years is heavily involved in data analysis for the understanding of the performance of the ATLAS muon system using cosmic rays and data from test beams at CERN. In parallel the group has developed within the framework of the CrossGrid project - an IST project completed a year ago- a GRID cluster which is recently integrated in LCG (LHC Computing GRID) project and is heavily used for HEP applications. 
In the current network they will be involved in the muon identification and in the combination of the muon information from the spectrometer with the information from the calorimeters and the inner detector and the team will be engaged in the areas of Standard Model physics and Higgs physics. They will hold training on muon reconstruction techniques and software and tutorials on GRID computing.
The key Thessaloniki scientists who will be involved in the ARTEMIS network are:
Prof. Ch. Petridou (local-coordinator, 60% FTE): Head of the ATLAS group. She has participated in the UA2 and DELPHI experiments at the SPS hadron collider and the LEP electron-positron collider at CERN. In UA2 she was mainly involved in Standard Model Physics of the W and Z bosons and in DELPHI on b-quark tagging methods physics related to the b-quark, like Bd meson mixing on the measurement of the tri-linear gauge boson couplings and measurement of WW production cross sections.
Dr. D. Sampsonidis, (60% FTE): He played a key role during the construction of the   muon chambers in Thessaloniki and was responsible of the Quality Assurance/Quality Control of the chambers. He has participated in the DELPHI experiment and contributed to the measurement of the Tri-linear Gauge boson Couplings and the WW production cross section measurements.
Prof. A. Liolios (20% FTE): He has participated in the past in the CPLear antiproton experiment at CERN and on the construction and test of the muon chambers in Thessaloniki.
Mr. T. Hatziantoniou (40% FTE): Computer scientist, responsible for the operation of the GRID cluster. 
Mr Ch. Kanelopoulos (40% FTE): Computer scientist, responsible for the Certification Authority and the expansion of the GRID cluster within the HellasGrid and EGEE projects.
Scientist
Expertise
FTE
Network activities
Petridou 
SM, Higgs Physics,
Muon Reconstruction
0.6
WP1c / WP2 / WP3a,e Training
Liolios
Muon Reconstruction
0.2
WP1c
Sampsonidis
Muon Reconstruction, SM physics MC generators, OO Software
0.6
WP1c / WP2 / WP3a,c,e Training
Hatziantoniou
Grid Computing, OO software
0.4
Training
Kanelopoulos
Grid Computing, Databases
0.4
Training
Most relevant publications to the ARTEMIS network:
	K. Bachas, Ch. Petridou, "Drift properties of the MDTs in the H8 Test Beam", ATL-MUON-2005-014; ATL-COM-MUON-2005-002; CERN-ATL-MUON-2005-014
	Ch. Petridou, D. Sampsonidis, et al., "Study of the response of the ATLAS Monitored Drift Tubes to heavily ionizing particles and of their performance with cosmic rays", Nucl. Instrum. Methods Phys. Res., A 535 (2004) 260-264
	F. Bauer, Ch. Petridou, D. Sampsonidis, et al., "The first precision drift tube chambers for the ATLAS muon spectrometer", Nucl. Instrum. Methods Phys. Res., A 478 (2002) 153-7

University of Sheffield (Sheffield)
Members of the Sheffield ATLAS group hold established leadership positions in areas of preparations for Physics exploitation, SCT hardware construction and software development. Such a range of in-house expertise will prove invaluable during the data-taking phase. 
Sheffield is heavily involved in preparations for Physics Exploitation in ATLAS, focusing on Higgs and SUSY searches and Minimum Bias physics. In the last two years it has contributed 2 out of 16 ATLAS Physics convenors: SUSY and Standard Model. The group plays a major role in the calibration of the Liquid Argon EM calorimeter (LAr) leading the analysis of 2004 Combined Test Beam data to determine optimal calibration constants for electron and photon reconstruction. This work is crucial for optimizing the sensitivity in channels such as Higgs to 4 electrons and Higgs to 2 photons. Sheffield also provides the LAr calibration constants in the ATLAS reconstruction software. The group is developing photon reconstruction tracking and vertexing tools and energy flow tools for improving the jet resolution.
Sheffield is extremely strong in computing and software development. A member of the group is the ATLAS Physics Validation Coordinator responsible for ensuring the physics performance of the complete ATLAS offline software chain is fully tested. In 2005 the group acquired a new Tier-2 LCG computer cluster consisting of 162 Opteron 2.4GHz CPUs and a 3.0Tb storage element. This new cluster is being used for data analysis simulation and reconstruction. Finally, the group is a leading member of the team constructing and commissioning the SCT Endcap-C tracking detector.
The key Sheffield scientists who will be involved in the ARTEMIS network are:
Dr. S. Paganis (local coordinator, 50% FTE): Higgs Physics and QCD Spectroscopy expert. Expert in EM Calorimetry, leading the ATLAS Combined Test-Beam electron analysis and providing the calibration constants for the LAr Calorimeter. ZEUS Luminosity Group coordinator (2002-03). ZEUS Structure Function and EW Physics Group convenor (2003).
Dr. D. Tovey (40% FTE): Head of the Sheffield HEP group. Joint-convenor of the ATLAS SUSY group. ATLAS-UK Physics Coordinator. SUSY physics expert.
Dr. D. Costanzo (40% FTE): SUSY and Higgs physics expert. Convenor of the ATLAS Physics Validation group. ATLAS software expert. Geant4 expert.
Dr. K. Prokofiev (40% FTE): Higgs Physics expert. Tracking Expert.
Dr. I. Dawson (30% FTE): Standard Model Physics expert. Tracking Expert.
Dr. P. Hodgson (20% FTE): Jet Reconstruction expert. Grid and Computing Expert.	
Scientist
Expertise
FTE
Network activities
Paganis
Higgs Physics, EM Calorimetry Calibration 
0.5
WP1b / WP3c,e / Training
Tovey
SUSY Physics, Hadronic Calibration
0.4
WP1b / WP2b
Costanzo
SUSY and Higgs Physics
ATLAS Software, Physics Validation
0.4
WP3b

Prokofiev
Higgs Physics, Tracking
0.4
WP3c / Training
Dawson
SM, Jet Reconstruction
0.3
WP3c
Hodgson
Jet Reconstruction, OO software, GRID operations.
0.2
WP3c
Most relevant publications to the ARTEMIS network:
	D. Costanzo et al., “Prospect for the search of a SM Higgs Boson in ATLAS using Vector Boson Fusion”, Eur.Phys.J.C32S2:19-54, 2004.

D.Tovey, “Inclusive SUSY searches and measurements at LHC”, Eur.Phys.J.direct C4:N4, 2002.
	S. Paganis et al.,“Electron-based longitudinal weights for the ATLAS EM Barrel Calorimeter and shower isolation studies with an application to the Higgs to ZZ to 4e analysis”, ATL-CAL-2004-002; ATL-COM-CAL-2004-002; CERN-ATL-COM-CAL-2004-002.
Dipartimento di fisica E. Fermi dell'Università di Pisa e INFN sezione di Pisa (Pisa)
The “Dipartimento di fisica E.Fermi” and the “Istituto Nazionale di fisica Nucleare”  Pisa are since the beginning of the research in HEP  (in the 50’s), one of the leading Institutes in Italy for both experimental and theoretical activities. Experiments where Pisa plays a leading role are carried out at SLAC (BaBar), Fermilab (CDF), CERN (ATLAS and CMS). Pisa is also involved in several important experiments in astroparticle physics, such as Glast, AMS, ANTARES, VIRGO.
The Pisa group is  involved in ATLAS from its start.  Its contributions to the experiment started in 1995 with an intense R&D activity on fibres and photomultipliers, then  with the construction and instrumentation of ¼ for the central hadronic calorimeter (TILECAL) and nowadays with the commissioning of TILECAL in the ATLAS cavern. In addition  with these hardware activities, Pisa is involved in physics studies: Higgs search since 1998, jet calibration, test beam data taking and analysis. 
Pisa plays also a leading role in the development of the monitoring programs  both for test beam and ATLAS data taking.
Tens of students have already obtained in ATLAS/Pisa their degrees and PhD’s and several of them are continuing the research in some of the major universities and Lab’s working in ATLAS, such as CERN, LBL, Chicago, Sheffield.
The group has a longstanding tradition in particle physics studies and phenomenology and some of its members have been holding leading physics positions in major HEP experiments.
The key Pisa scientists who will be involved in the ARTEMIS network are:
Prof. V. Cavasinni (local coordinator, 50% FTE): Higgs, QCD and jet  physics.
Dr. T. Del Prete (30% FTE): Chairperson of the TILECAL Institute Board in ATLAS. Data analysis expert. Long experience in hadronic physics with relevant roles played at the ISR and  CERN SPS Collider.
Dr. A. Dotti (30% FTE): Postdoc physicist. Top quark physics expert. Involved in the data monitoring and jet calibration.
Dr. A. Lupi (30% FTE): Postdoc physicist OO software expert (C++). Test beam analysis responsible. ATLAS software expert.
Dr. C. Roda (50% FTE): Responsible for data monitoring. Convenor of the jet-Etmis ATLAS study-group. Expert in jet calibration.
Dr. I. Vivarelli (60% FTE): Postdoc physicist. Higgs and jet physics expert. ATLAS software expert.


Scientist
Expertise
FTE
Network activities
Cavasinni
Higgs Physics, Jet physics
0.5
WP1b / WP3b,e / Training
Del Prete
MC Generators, QCD
0.3
WP2 / WP3b,e / Training
Dotti
OO Software, Jet calibration
0.3
WP1b / WP2
Lupi
OO Software,  MC studies
0.3
WP1b / WP2
Roda
Jet calibration, OO software
0.5
WP1b / WP2/ Training
Vivarelli
Higgs physics, Jet Physics
0.6
WP1a,b / WP3b,e
Most relevant publications to the ARTEMIS network:
	S. Asai et al., “Prospects for the Search of a Standard Model Higgs Boson in ATLAS using Vector Boson Fusion” Eur. Phys. J., C 32 (2004).

V. Cavasinni et al., “Search for a Intermediate Mass Higgs boson produced via Vector Boson Fusion in the channel H->WW->lnu jj with the ATLAS detector”, ATL-PHYS-2002-010.
	V. Cavasinni et al., “Forward Tagging and Jet Veto Studies for Higgs Events Produced via Vector Boson Fusion”, ATL-PHYS-2002-008.
Max-Planck-Institute of Physics (Munich)
The Max-Planck-Institute of Physics in Munich (MPI) is Germany’s largest contributor to the ATLAS experiment.  Drawing on its longstanding experience in designing and building components for major high-energy physics experiments the Institute has substantially
contributed to the development and construction of the ATLAS detector mainly in three areas covering important parts of the apparatus:  MPI has (i) built a significant fraction of the detectors for the muon spectrometer; (ii) assembled the modules for one of the two
hadronic endcap calorimeters; and (iii) manufactured several hundred high precision silicon semiconductor detector modules for the inner tracking detector.
In addition, MPI has taken on the responsibility to contribute 50% to the construction and operation of one local Tier-2 computing centre; there will be thirty for the whole experiment. 
The MPI ATLAS group consists of more than 20 physicists and is involved in many areas of the ATLAS experiment including high-level positions.  Several members of the group contribute substantially to the software of the experiment covering a broad spectrum of tasks: central software infrastructure, development and validation of software for detector simulation, reconstruction algorithms and the calibration of the detector, as well as for communicating the science of the LHC to the general public (outreach). Within the MPI ATLAS group several physics analysis projects are pursued centred on the topics of Higgs discovery and top quark physics.  The strategic aim is to prepare for a fast and reliable analysis of the first data from the ATLAS experiment.
The key MPI scientists who will be involved in the ARTEMIS network are:
Prof. S. Bethke (local coordinator, 20% FTE): Director at MPI and group leader of ATLAS with profound  teaching experience (university as well as education at international graduate  schools, knowledge transfer to  public, outreach), organisation of international schools, workshops and conferences, experience of transmitting research results to public usage in industry. Expert in jet physics, QCD, SM analyses and new particle searches.   
Dr. S. Kluth (60% FTE): Staff scientist at MPI, expert in jet physics as well as QCD and SM analyses. Convenor of the OPAL QCD working group and member of the OPAL long-term editorial board, responsible for development of methods and software for the alignment of the silicon inner detector, leader of the MPI Tier-2 computing centre project.  Expert for object oriented programming in particle physics.
Dr. S. Menke (60% FTE): Staff scientist at MPI. Expert in jet physics and SM analyses. Responsible for development of hadronic energy calibration and calorimeter reconstruction software.  
Dr. N. Benekos (60% FTE):  Staff scientist at MPI, convenor of ATLAS Muon Simulation. Expert in track pattern recognition, simulation, reconstruction and detector performance, as well as Higgs and new particle searches. Major involvement in the ATLAS core software validation and Computing Central Grid Operations, contact person for the German Tier-1 centre (Karlsruhe), as physicist. 
Scientist
Expertise
FTE 
Network activities
Benekos
Higgs Physics, GEANT4 Simulation, Detector Performance, Computing
0.6
WP1b,c/WP3c,e/Training
Bethke
 Jet-Physics, SM & Higgs-Analyses
0.2
WP1b/WP2/3a,e/Training
Kluth
 ID-Alignment, Computing, 
Jet-Physics, SM-Analyses
0.6
WP1b,c / WP3c,e
Menke
Hadronic Energy Calibration 
Jet-Physics, SM-Analyses
0.6
WP1b / WP3a,e 
Most relevant publications to the ARTEMIS work:
	S. Menke et al., “Hadronic Calibration of the ATLAS Liquid Argon EndCap Calorimeter in the pseudorapidity region 1.6 < |eta| < 1.8 in beam tests” , published in Nucl.Instrum.Meth.A531:481-514,2004 e-Print Archive: physics/0407009

N. Benekos et al., “A Step Towards a Computing Grid for the LHC Experiments: ATLAS Data Challenge 1”CERN-PH-EP-2004-28  (cern/phep-2004-28)
	N. Benekos et al., “Prospects for Scalar Leptoquark Discovery at the LHC”, Czech. J. Phys. 55 (2005) B659-B666
University of Durham (Durham)
The recently established Institute for Particle Physics Phenomenology in Durham is a world class institute dedicated to particle physics phenomenology – the interface of theory and experiment.  The team consists of leading UK researchers in LHC phenomenology, with particular expertise in hard processes, parton distributions, shower Monte Carlos, Higgs physics and beyond the standard model phenomena. The team will contribute to improved determinations of parton density functions from global fits to scattering data,  development of the HERWIG++ event generator, including matching of fixed-order calculations with parton showers and the implementation of new processes and higher-order corrections in HERWIG++, precision calculations of Higgs, W and Z boson cross sections, transverse momentum and rapidity distributions, improved determination of W boson mass and strategies for determining Higgs boson properties at the LHC as well as strategies for identifying physics beyond the standard model.
The IPPP has excellent dedicated research facilities and hosts regular meetings and workshops in all areas covered by the scientific programme of the network. The Durham group specialises in the training of research students, providing approximately 240 lectures each year on all aspects of particle theory. In addition, the group has an established record in training both theoretical and experimental ESR and ER in a variety of schools and workshops such as the SUSSP-IPPP school on LHC Phenomenology in 2003 and the Young Theorist-Experimentalist Institutes in 2005 and 2006.
Many of the staff serve as convenors of working groups of major workshops such as those based at CERN and Les Houches and act on the scientific advisory panels of major conferences.
The key Durham scientists who will be involved in the ARTEMIS network are:
Prof. E.W.N. Glover (50% FTE): Director of the IPPP and member of the UK Particle Physics Advisory Panel. Expert in QCD phenomenology and SM physics.
Dr G. Weiglein (local coordinator, 50% FTE): Higgs physics expert, founder-convenor of the LHC-ILC Study Group. Expert in SM physics and Supersymmetry phenomenology. Coordinator of the IPPP Higgs and SUSY study groups.
Dr P. Richardson (30% FTE): QCD and BSM phenomenology expert, leader of the Phenogrid project. Lead developer of the HERWIG++ event simulation Monte Carlo.
Prof W.J. Stirling (10% FTE):  Expert in QCD phenomenology, Higgs and SM physics. Coordinator of the TMR network Quantum Chromodynamics and the Deep Structure of Elementary Particles.  
Dr T. Figy (90% FTE): QCD and Higgs physics expert.
Scientist
Expertise
FTE
Network activities
Glover
SM Physics QCD Phenomenology
0.5
WP2/ Training
Weiglein
Higgs Physics, SM Physics
SUSY Phenomenology
0.5
WP2 / WP3e / Training
Richardson
MC Generators, QCD Phenomenology
SUSY Phenomenology
0.2
WP2 / WP3a,b,c,d,e / Training
Stirling
Higgs Physics, QCD phenomenology
SM Physics
0.1
WP2 / WP3b,e

Figy
Higgs Physics, QCD Phenomenology
1.0
WP3b,e / WP2
Most relevant publications to the ARTEMIS work:
	M. Duhrssen, S. Heinemeyer, H. Logan, D. Rainwater, G. Weiglein, D. Zeppenfeld, “Extracting Higgs boson couplings from LHC data”, Phys. Rev. D70, 113009 (2004).

T. Figy, C. Oleari, D. Zeppenfeld, “Next-to-leading order jet distributions for Higgs boson production via weak-boson fusion”, Phys. Rev. D68, 073005 (2003).
	S.D. Badger, E.W.N. Glover, V.V. Khoze, “MHV rules for Higgs plus multi-parton amplitudes”, JHEP 0503 (2005) 023.
Collective strengths and capability of the network partners
The following table summarises the major involvement of the network partners in what concerns the different work packages. 
Institute
Work Package 1
Work Package 2 
Work Package 3

a
b
c

a
b
c
d
e
Saclay 

X
X
X


X
X
X
UCL
X


X
X


X
X
Thessaloniki


X
X
X

X

X
Sheffield 

X

X

X
X

X
Pisa
X
X

X

X


X
MPI

X
X
X
X

X

X
Durham (theory)



X
X
X
X
X
X
Collective expertise – Synergies for research and training
The prime consideration in forming the ARTEMIS partnership was to collect the wide range of expertise required to investigate thoroughly the question of the origin of mass of the elementary particles. The network institutes have indeed the collective expertise to achieve this, as described in Sections 1 and 3.1. The scientific programme was designed to maximise the physics reach of the ATLAS detector, and to optimise the discovery potential for a Higgs in the most interesting range, between 115GeV and 250GeV. It is an extremely timely project that was tailored to match optimally the schedule of the LHC start-up. 
The table in this Section shows that there is a good distribution of expertise and overlap of interests among the ARTEMIS partners to cover in a sensible and efficient way the tasks of the scientific programme.  This, together with the close interaction between phenomenology and experimental experts will allow us to exploit optimally the synergies among the institutes, both in terms of the scientific objectives as well as in terms of training the young members of the network. 
Facilities and infrastructures
The network partners and the appointed ESRs and ERs will naturally make use and benefit from the excellent research facilities at CERN. In addition, all participating groups have access to modern computing facilities in their institutes, including large computer farms connected to the Grid and fast networks, which the network members will be able to exploit. Furthermore, all groups have good video and phone conferencing facilities, which will be indispensable in ensuring good communication and in fostering further the partnership between the members of the network. Finally, a web site (developing further on the existing pages: https://uimon.cern.ch/twiki/bin/view/Sandbox/Artemis" https://uimon.cern.ch/twiki/bin/view/Sandbox/Artemis) and a mailing list will be used extensively for the efficient communication of information within the network.
Training and ToK experience of network partners
The network partners are all members of universities with longstanding experience and aspiration in high quality teaching and research. They have well established PhD training programmes and large experience in PhD supervision and in ToK activities for PhD students and young post-doctoral researchers. Many members of the participating groups have large involvement in organising and giving tutorials, training courses and subject-specific schools. All these activities are performed in a truly multi-national research environment, since this is the norm in Particle Physics. The participating institutes have all been involved in several international research collaborations and this experience will ensure the harmonious and efficient collaboration among the ARTEMIS partners.
Size of the network
One of the main goals of the ARTEMIS network is to form a small, compact and flexible structure to operate more efficiently within the large multinational environment of the ATLAS experiment, and with all the required expertise to develop a leading role in ATLAS. The relatively small size of the network will also encourage the development of stronger links and longer term partnerships between the members of the participating institutes. Together with the wide range of expertise of the network partners and the involvement of some world leading theorists, this will also enable us to provide a wide ranging, multi-disciplinary training for the involved ESRs and ERs, and better visibility for them in the international stage through the high profile tasks of the scientific programme. Altogether, we are confident that the ARTEMIS network has the ideal size and synthesis of expertise to be able to play a leading role in the investigation of the electroweak symmetry breaking at the LHC.

MANAGEMENT AND FEASIBILITY
Proposed management and organisational structure
We propose a management scheme of the network that will consist of two boards: the Institute Board that will be primarily responsible for the financial and administrative aspects of the network and the Management Board that will be in charge of the scientific operation of the network.
Institute Board (IB) 
The Institute Board will be responsible for the financial management of the project, the recruitment policy and the dissemination issues. They will be also in charge of the selection of the network researchers. For gender issues, a member of the IB will be appointed as gender officer.   
In particular for the financial matters, we have chosen among the network institutes, the CEA, which has accepted, to take care centrally of the financial management of the network. CEA has a longstanding management experience in big projects. In particular within the FP6, CEA is already involved in some 15 projects and the DAPNIA department ensures the coordination of two I3 (CARE and ILIAS). 
The composition of the Institute Board is shown in the following table: 
Name 
Network partner institute
Dr. R. Nikolaidou*     (network coordinator)  
 Saclay
Dr. C. Guyot 
 Saclay 
Prof. J. Butterworth
UCL
Prof. C. Petridou *
Thessaloniki
Dr. S. Paganis
Sheffield
Prof. V. Cavasinni
Pisa
Prof. S. Bethke
MPI
Prof. E.W.N. Glover
Durham 
Female coordinators have been marked with a star. 
The members of the Institute Board have a longstanding experience and international reputation in leading research teams and multi-institute projects (details for each member can be found in Section 3.1). Therefore, they can guarantee the smooth operation of the network.
The Institute Board will meet twice per year to deal with administrative issues of the project. Extra meetings will be held for the recruitment of the new researchers that will be appointed to the network (see recruitment strategy Section 4.2). 
Management Board
The Management Board is composed of the network coordinator, the coordinators of the individual work packages and one of the training coordinators. Its responsibility is to ensure the implementation of the network’s scientific and training programme. This includes monitoring the execution of tasks in the work packages, approving and, when necessary, revising the milestones and controlling the timely arrival of the network deliverables. Furthermore, it will be in charge of reviewing the scientific publications and appointing conference speakers, giving first priority to the ESRs and ERs of the network.   
The management Board will meet regularly, preferably once per month, to assess the progress of the network and resolve scientific and training issues. The meetings will be mostly held via video-conference.   
The composition of the Management Board is shown in the following table:
Role
Name
Network partner institute
Network Coordinator 
Dr. R. Nikolaidou*  
Saclay
Work Package 1
Dr. C. Roda * 
Dr. S. Paganis                                  
 Pisa
 Sheffield
Work Package 2
Dr. M. Boonekamp  
Prof. C. Petridou *                               
 Saclay
 Thessaloniki
Work Package 3
Dr. N. Konstantinidis 
Dr. G. Weiglein                                   
 UCL
 Durham
Training 
Dr. N. Benekos                       
 MPI
Female coordinators have been marked with a star
The members of the management Board were chosen according to their scientific expertise related to the corresponding work packages, their skills and past experience in coordinating research teams and projects, and in order to maintain a fair representation of all the network institutes in the management of the project. The expertise of the individuals is summarised in Section 3.1. 
Training coordination
There will be two coordinators for our training programme; Prof. E.W.N. Glover will be in charge of the training on theoretical issues and Dr. N. Benekos on experimental and technical aspects of the programme. We consider such a scheme appropriate in order to insure a multidisciplinary training program of high quality. Dr. Benekos will also be member of the Management Board and will have the overall responsibility for coordinating the organisational aspects of all training courses (schools, tutorials and workshops) in close collaboration with the local organisers.
Management know-how and experience of network coordinator
Dr. R. Nikolaidou, the overall network coordinator, has a longstanding experience in Particle Physics research, with leading involvement in high profile international projects. She played a major role in the Higgs search at the DELPHI experiment at LEP2, being a joint-convenor of one of the Higgs working groups of the experiment. She joined the ATLAS collaboration in 2001 and she is currently one of the main experts of the ATLAS Muon Spectrometer performance, joint-coordinator of the Muon Spectrometer commissioning activity, and a recognised leader in the “Higgs to 4 muons” channel. She has also been involved in organising several national conferences and workshops in France, and recently she was the chair-person of the IN2P3/DAPNIA committee to review the future directions in HEP in the field of particle physics search beyond the Standard Model. 
Dr. Nikolaidou will have the administrative support of the "European Projects Unit" of the DAPNIA department of CEA. That Unit is composed of a physicist (who has acted as an I3 coordinator, is team leader for another I3, and supervises all FP6 projects in DAPNIA), of a financial officer, and a secretary. That Unit takes care of all financial issues such as distribution of the EC funding to other contractors, preparation of financial reports, and Audit certificates. The secretary helps in the preparation of reports to be submitted to EC or to be circulated within the contractors.
Recruitment strategy
The recruitment of the ESRs and the ERs will follow the European Code of Conduct for the Recruitment of Researchers.  The posts will be widely advertised to the international scientific community via scientific magazines and websites, and in particular we will profit from the Pan-European Researchers Mobility Portal (http://europa.eu.int/eracareers/index_en.cfm). The positions profile will be coherently decided within the network and will be centrally advertised. The announcement of the ESR posts will take place as soon as the negotiations of the contract start. 
ESR and ER recruitment: We plan to hire all the ESRs at the start of the project so that they can complete their PhD by the end of the project. This will also facilitate and make more efficient the training activities addressed specifically to the ESRs. The ERs hiring plan will span according to the needs of the different work packages and the transfer of knowledge plan as explained in the corresponding paragraph and table of Section 2 (training Section). For the hiring of the ESRs and the ERs we will proceed as follows: the curriculum vitas of the candidates will be circulated to all members of the Institute Board and a short list will be drawn based on their input. The short listed candidates will be invited for an interview either to the host institute or to CERN, whichever is less costly. The selection committee will be composed by the representative of the host institute, the gender officer and at least one more member of the Institute Board. Especially for the ESRs we will try to group the interviews to minimise travelling costs, or perform them via telephone conferencing.
Gender issues: The Institute’s Board will also constitute the selection committee for all posts and they will ensure the competitiveness of the selected candidates. Particular attention will be paid at gender and equal opportunity issues. For this purpose we plan to have one member of the Institute Board as a gender issues officer. 
Networking plans  
Already at the first stage we have implemented a networking scheme in order to formulate this proposal maintaining inputs from all network partners. We have created and are maintaining a dedicated webpage https://uimon.cern.ch/twiki/bin/view/Sandbox/Artemis" https://uimon.cern.ch/twiki/bin/view/Sandbox/Artemis, which will be further elaborated and expanded during the operation of the network. In addition, the communication among the partners is assured through telephone-conferences, video-conferences and a dedicated e-mailing list. All these tools will be extensively used throughout the execution of the project. The communication among the members of the partner institutes will be further enhanced during the various workshops and tutorials described in Section 2, which will bring together many experts from different institutes. Once per year, a conference-like meeting will take place with a wide participation of the network partners and presentations of latest results. The progress of the network will be assessed in these meetings. The young members of the network and particularly the ESRs and ERs will be especially encouraged to participate actively.
 Strategy for dissemination of the network results
Two are the main targets for dissemination of the network results:
	To communicate the scientific results of the network to the Particle Physics community (both experimental and theoretical), to the computing and software development communities and to detector performance and optimisation communities (e.g. detectors for medical applications). 
	To reach the general public and explain the results of our scientific programme in a way that is attractive and understandable to non-scientists.

For communicating our results to the scientific community, we plan to constantly evaluate the scientific results and our deliverables and judge their implications in related areas (e.g. GRID-computing, software and Monte Carlo techniques, fundamental physics results, optimisation of detector performance). We will then proceed to organise short workshops dedicated to the respective subject. These events will be addressed to other scientific communities, Small Medium Enterprises (SMEs) and young students of other disciplines. Moreover the standard methods for publicizing scientific results to the community will be used. The deliverables of each work package will be communicated among the partners in internal notes, while established results will be published in the relevant scientific journals, they will appear in the network’s public web-site, and they will be the subject of various presentations in international conferences, mainly by the network ESRs and ERs.
We appreciate the importance of communicating the exciting new physics of the LHC to the general public, and for this reason we have appointed Dr. Konstantinidis as Public Outreach Officer, to coordinate the outreach activities of the network and be the contact to outreach activities outside our network. Dr. Konstantinidis has been organising a Particle Physics Master Class for high school students at UCL, and is involved in other outreach activities, including the development of outreach-specific features in the ATLANTIS Event Visualisation project. To address the general public, we will focus on the following activities: 
	Invite schools from all partner countries both to CERN and to the respective institutes.
	Organise events which will include demonstrations and explanation of spectacular physics data from the ATLAS detector using interactive visualisation tools (e.g. the ATLANTIS graphical display, which is developed within the network), animations etc. 
	As an extension of the above events, we will hold once per year a centrally organised competition, where high school students from all the partners’ countries after a short training will have to use their skills in particle physics to identify events in pre-selected data samples. These “interactive” events and the results of the contest will be communicated simultaneously via video conference.
	Organise lectures in schools and for the general public, where the importance of the fundamental research carried out within the network, some of the results and their implications to every-day life will be explained. Especially the ERs will be encouraged to take initiative in these activities. 

Intellectual property issues: The scientific results of this network will be a public domain which is common policy in our research field, so there will be no intellectual property issues. However, through the work of the ESRs and ERs there could emerge some development with commercial value; in this case through the appropriate training course we will encourage the researchers concerned to take the necessary actions to protect their intellectual property (IPR).  

ADDED VALUE TO THE COMMUNITY AND RELEVANCE TO THE OBJECTIVES OF THE ACTIVITY
RELEVANCE TO THE SPECIFIC OBJECTIVES OF THE ACTION
Integration of different disciplines:
The local teams have specialisation in one or more of the following different fields (visualisation techniques, handling of large databases, novel alignment of large areas of detectors spread in a large volume, OO programming, developing middleware and running on the GRID etc). This expertise is combined with network wide interdisciplinary research and training activities such as the comparison of experimental results with theoretical predictions as well as training courses on theoretical physics topics.
	Each network partner also has specialist knowledge of a sub-detector system, which in itself is complex and technologically demanding. In this network we combine the knowledge from these individual detector technologies in order to derive the final information of the particles to be discovered. 
Overcoming fragmentation: 
	Although the LHC effort concerns an international collaboration, the risk of small teams disappearing into anonymity should not be underestimated. The current network coherently integrates small, dispersed university teams (e.g. Thessaloniki, Sheffield) with bigger research institutes (e.g. MPI, Saclay) to achieve a critical mass in research and research training.
	The ARTEMIS network brings into collaboration world experts from the theoretical and experimental particle physics communities, which often work fragmented and with little communication. This is particularly important for exploring optimally the physics potential of the LHC, as we will be looking at an entirely unexplored energy regime of up to a few TeV, one order of magnitude above the previous experiments, where our theoretical models will be seriously tested and may well need revising. 

Industry academia cooperation: 
The network workshops, which will address issues on computing technologies (databases, visualisation techniques, OO software) and GRID technologies, have as an aim to attract the interest of relevant SMEs. Furthermore the current development on detector understanding could be of interest to companies developing detector hardware (e.g. medical physics applications). 
ADDED VALUE TO THE COMMUNITY
Support to existing excellence 
The ARTEMIS project itself supports existing excellence because: 
	It has selected fundamental and challenging issues in basic research with the prospects of great discoveries in the next 5-10 years. The new discoveries will play a central role in identifying the research directions that the European Union would like to take in the immediate future.
	It has the capacity to realise its goals because of the scientific excellence of the network partners.
	It provides an opportunity for the E.U. researchers to have the leading edge in making the actual discoveries (e.g. discovery of the Higgs Boson) in a multibillion international project, the LHC, which is paid to a large extent by the European countries.
	The results of the network may change our understanding of the nature on the smallest length scales. In consequence, this may have an impact on the objectives of the EU research programme. For example it may shape up or give new directions to space research and/or new scientific and technological objectives in the research associated with the International Linear Collider (ILC) project. In brief it will play a role in the Joint Research Centre (JRC) actions towards the new research infrastructure for Europe.

Capacitance for tomorrow’s research excellence
The ARTEMIS project creates the capacity for tomorrow's research excellence because: 
	It addresses key physics topics (Higgs boson discovery) using the unique facility of the Large Hadron Collider (LHC) project and has the potential both to attract and retain the brightest minds in Europe.
	The excellence of the network itself and its intense training programme guarantees the creation of a pool of new scientists that will play a key role in structuring the future of research in Europe.

The multidisciplinary nature of the scientific and training programme of the project will equip the young scientists involved in it with a wide range of transferable skills that will enable them to have a prominent role in a variety of disciplines.
Impact of the network on the career development
Within the network, the ESRs and ERs will have the unique opportunity to play an important role in fundamental scientific discoveries and to gain visibility in a large international collaboration. The ESRs are trained in: 
	State of the art technological issues.
	Understanding the performance of detecting devices.

Data mining techniques: The training and the actual demands of the research project present an ideal forum for ESRs to gain expertise in data mining. That is they will confront experimental results with expectation of models and derive conclusions on the functionality of the theory.
Within the network programme, the ERs:
	Gain visibility by presenting their work in an international collaboration.
	Play a leading role in the research of challenging scientific topics
	Act as mentors to the ESRs to pass the expertise and specialized knowledge (acquire effective interaction skills for ToK)
	Develop complementary skills via involvement in the organisation of the network activities like:
	Management and communication skills
	Organisation of workshops and schools
	Task coordination inside the work packages

In brief, the network will provide a pool of competent young scientists for the future research projects of the community (such as the International Linear Collider and the International Space Agency) in both basic and applied research with skills in high demand such as detector performance and functionality, computing, statistical analysis, Monte Carlo techniques, GRID computing. 
Both ERs and ESRs will also acquire a wide range of complementary skills, such as expertise in modern software techniques and widely used software packages, ability to give clear presentations to audiences of different size, writing publications, organising and participating in video-conferences, communicating and managing projects in an international multicultural environment. These are all skills in high demand across the European job market, beyond the area of academic research.
Relevance to the EU objectives
Long term collaboration between the network partners will be established for future research projects such as:
	For the upgrade of the LHC machine:
	Collaborate in the future on the development of new/upgraded sub-detector systems that are adequate for the high luminosity upgrade of LHC. All partners have experience in key sub-detector systems and will develop novel techniques in the future to address the high luminosity project at the LHC. 

      This part of the project requires strong industry involvement.
The partners with expertise on Grid computing will address the challenges that arise from the specific project (something similar lead to the development of the World Wide Web and, recently, the grid itself). 
	Software companies will take part in the project.
For software oriented applications
	Software developed by network partners with experience on MC generators and software tools, like Durham, Saclay, MPI, UCL, will stabilize packages to be used in other applications (e.g. medical physics, space science).
	For the International Linear Collider and Space Science project
	Create a coherent core of institutes which can work together and complement each other for ILC or for Space research.
Increase European competitiveness and attractiveness to science
The proposed scientific project of our network aims at important discoveries in fundamental science. The fact that the collaborating institutes will play key roles in these discoveries (e.g. the Higgs boson discovery) can be the central pole of attraction for competent young researchers. Especially when the discoveries concern the fundamental laws of nature and when the 'players' use advanced detector technologies and computing techniques to achieve it. 
The dissemination strategy of this project addresses university students and general public.
	With this project we create conditions for the European scientists to stay in Europe both by presenting to the young students the project itself and its prospects for careers outside particle physics and by actually offering the opportunity to the best of them to work on the project as ESRs or ERs.  
	To the general public we present the attractiveness of science by actually proving to them that we touch and study the fundamental laws of nature (e.g. creation of the universe) and by transmitting to them the idea that this research may in the future have implications in our everyday life just as it has happened up to now.

Promoting women in science 
The ARTEMIS network is committed to ensure equal opportunities and encourages women participation in research at scientific and technological level. Specifically the Management Board has almost 40% female participation and the overall network coordinator is female. Therefore, women will have an active and prominent role in the management and the execution of the ARTEMIS project. This fact will have a positive impact on attracting women into the network and extra care will be taken during the hiring phase to make sure that this happens. One person from the Institute Board will have special responsibility (the gender officer) to take care of these issues. Moreover, we will encourage wide participation of women in the training courses while their participation in workshops, transfer of knowledge activities (ToK) and public events, will present the model of successful women scientists both to young students and to the general public. 
Cohesion and regional Policy 
Integration of network teams from Less-Favoured regions: The ARTEMIS network provides a straight forward framework for integrating researchers from less favoured regions of Europe. The Aristotle University of Thessaloniki is one of the seven partners of this network. Despite the fact that the team has proven its competence in research and has access to large number of students from physics and technology, it faces a tight financial situation. The following actions are foreseen to better integrate the work and growth of the team:
	One ESR and one ER are allocated to the team. 

A joint PhD programme will be established for the ESR to strengthen more the collaboration between Thessaloniki and other partner institutes (Saclay or UCL), and to facilitate the better integration of Thessaloniki into the network.
	The local coordinator of this team is actively involved in the management of the scientific programme of our network, being coordinator for WP2.
	Part of the training (one tutorial and one workshop) will take place at this institute, providing the opportunity to local students and staff to participate more actively.  
	The organisation of the workshop dedicated on Database issues and object oriented software technologies, will take place there; the SME’s will be particularly encouraged to participate. 
The better integration of the Thessaloniki team into the ARTEMIS network will also offer to the institute the potential to develop into a Centre of Excellence in Particle Physics and Grid Computing in South Eastern Europe.

INDICATIVE FINANCIAL INFORMATION 
The tentative budget for the ESR/ER positions is given in the table below. The cost of ESRs and ERs is calculated using the formula provided in the Handbook, where the salaries are normal taxed salaries including social security medical benefits etc. The correction factors for each country are taken into account. 
Institute	
Country
ESR (Euro)
ER (Euro)
Total (Euro)
Saclay
France
144761
131620
  276381
UCL
United Kingdom
154154
140450
  294604
Thessaloniki
Greece
124915
112764
  237679
Sheffield
United Kingdom
154154
140450
294604
Pisa
Italy
138257
130308
  268565
MPI
Germany
143675
125508
  269183
Durham
United Kingdom
–
140450
140450
Total

859916
921550
1 781 466

The breakdown of the costs follows:
	Cost of total amount of ESR + ER positions = 1 781 466 Euro (65% of the total budget)
	Cost of Management and audit certificate related expenses

      (Column C in the next table) =   108 000 Euro (4% of total budget)
	Networking and equipment (columns A+B+D in the next table) = 612500 E

Overheads = 236944 Euro (10% of the direct costs)
Total budget = 2 738 910 Euro
The indicative financial information of the network project (excluding the expenses related to the ESR and ER recruitment) is shown in the following table.


Indicative financial information on the network project (excluding expenses 
related to the recruitment of early-stage and experienced researchers)
Network Team
No.
Contribution to the research / training / transfer of knowledge expenses


(Euro)

Management activities (including audit certification) 

(Euro)

Other types of expenses / specific conditions

(Euro)



(A)

(B)

(C)

(D)
1.
2.
3.
4.
5.
6.
7.
   73500
   71500
   70000
   70000
   70000
   68000
   60500
   12000
     8000
   16000
   16000
     9000
   16000
   18000
  90000
    3000                    
    3000
    3000
    3000 
    3000
    3000
   5000 
   5000
   5000
   5000
   5000
   5000
   4000
Totals
 483500
   95000
108000
 34000

The expenses were calculated as follows:
	Column A: Includes expenses of non appointed researches from the network teams for networking and participation to conferences and workshops. We have taken a baseline of 38000 up to 41000 Euro depending on the size of the partners which includes the travel costs of the coordinators of each institute.  The rest are the calculated expenses for participation to transfer of knowledge activities of the non appointed researchers from the network teams.  We have allocated a 3000 Euro for publication expenses to the first partner which will be in charge of these issues. 
	Column B: Includes expenses related to the implementation of the project (consumables, materials, etc) and the organization of network schools, training courses and workshops.  We have allocated 10000 Euro for the organization of a school, a flat rate of 5000 Euro for consumables, 1000 Euro for the organization of the public outreach events and the rest accounts for secretarial support and invitation of one or more external speakers to the training courses. 
	Column C: Includes management activities, audit certificates etc. 
	Column D: Other expenses such as equipment required for the execution of the project (mainly portable computers for the needs of the researchers).


PREVIOUS PROPOSALS AND CONTRACTS
None.


OTHER ISSUES
ETHICAL ISSUES CHECKLIST

Table A. Proposes are requested to fill in the following table

Does your proposed research raise sensitive ethical questions related to: 
YES
NO
·	Human beings

X
·	Human biological samples 

X
·	Personal data (whether identified by name or not)

X
·	Genetic information

X
·	Animals

X


Table B. Proposes are requested to confirm that the proposed research does not involve:

	Research activity aimed at human cloning for reproductive purposes,

Research activity intended to modify the genetic heritage of human beings which could make such changes heritableResearch related to cancer treatment of the gonads can be financed.
Research activity intended to create human embryos solely for the purpose of research or for the purpose of stem cell procurement, including by means of somatic cell nuclear transfer.

Confirmation : the proposed research involves none of the issues listed in Table B
YES
NO
·	
X
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