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Abstract

ILIAS is an Integrating Activity that aims to coordinate Europe's Deep Underground Laboratories (DULs), to organize and structure the related scientific community and provide improved access for the broadest user base.  The DULs represent an area of research excellence in Europe.  Scientists here exploit the shielding offered by the rock against the cosmic radiation to run world-leading experiments, key to understanding the structure of the Universe, dealing in particular with dark matter search and neutrino properties. The activities performed in DULs have strong link with the search for gravitational waves as well, since the need to reduce ultimate noise sources can be fulfilled by an underground site. Furthermore, rare-event and gravitational-wave searches share relevant technological issues.  The science related to ILIAS belongs to the domain of Astroparticle physics, a fast developing discipline, pursued in hot competition with the US and Asian countries.   ILIAS, developing from its successful FP6 parent, will allow efficient, coordinated development of management, safety and site expansion; it will produce unique, open knowledge databases, collecting site and experiment data; it will enable efficient development of core support technologies.  Finally, ILIAS aims to construct science roadmaps, in close connection with the Astroparticle physics roadmap developed by ASPERA, and, in parallel, produce a rich outreach programme to disseminate underground science topics to schools and public. ILIAS unites expertise from the 4 European DULs, the most important EU science agencies and >100 institutions, Universities and companies. ILIAS will also define the standards for emerging underground sites to be promoted to the rank of research infrastructures. In one sentence, ILIAS aims to integrate the existing labs into a distributed single European infrastructure for underground science. The requested contribution, for 48 months, is about 9 M€.
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1.   Scientific and/or technical quality, relevant to the topics addressed by the call
In Europe, we have several outstanding deep underground research facilities. These sophisticated infrastructures have developed to host new generations of science experiments that require the quietest possible environment, in particular shielding from cosmic radiation. The activity performed in these facilities is primarily related to the detection of rare events (search for dark matter candidates, study of basic neutrino properties and, in future, search for the proton decay), but, in prospect, has close links with the detection of gravitational radiation as well. This investigation is presently performed aboveground, but the need to reduce both the seismic and Newtonian noise can be fulfilled by an underground site. Furthermore, rare-event and gravitational-wave searches share relevant technological issues. Therefore, the European deep underground laboratories (DULs) are key Research Infrastructures for several science subjects at the forefront of Astroparticle physics, such as dark matter search, neutrinos and gravitational waves.
1.1
Concept and objectives
Separately, the European DULs have already successfully placed the Old Continent in leading positions across the field of underground science. If pooled together, the laboratories offer an outstanding opportunity to produce the world's premier integrated facility for sub-surface science and engineering. In recent years, an initial integration role was played by ILIAS in FP6,
 a success that is now recognized internationally.  

We propose here a new Integrating Activity which will keep the same name, since ILIAS is today a highly-regarded “trade mark” for deep underground science. This renewed ILIAS will take the present structuring action to a far higher level, centering clearly on the laboratories themselves, to produce a real step-change in the breadth, quality and integration of service to the users.  Our drive is to pool detailed experience of working methods across the laboratories, hence to spread and develop best practice in the details of the coordination and running of underground science programmes in Europe. In parallel, we plan a common development of key technologies capable to increase substantially the discovery potential of the searches performed in the DULs. At the end of this project, we expect that ILIAS will be the term used to designate a permanent pan-European distributed infrastructure collecting top-class underground facilities, with common approaches to the management of the laboratories, the coordination of the science programmes, the scientific advisory procedures, and the development of vital R&D projects.  This distributed infrastructure will fulfil the needs of the European research communities operating underground and will be the basis for any strategic extension in this field. In this context, we will operate in order to give ILIAS a large visibility to public, to the funding agencies and to the political authorities.   
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The Astroparticle activity in the laboratories has, or will have in future expansions, terrific discovery potential.  However, improved integration across the laboratories is particularly essential now if all this potential is to be realised.  The laboratories need to capitalise better on Europe's lead in underground science if not to fade in the face of new, formidable and growing competition.  The need for action is highlighted by recent construction of the new observatory INO (India), expansions at SNOLAB (Canada), enlargement of Kamioka Observatory (Japan) and the US decision for a massive DUSEL Underground Laboratory for interdisciplinary research. China is also planning the construction of a very deep laboratory named CDUL. The situation is recognised by ApPEC (Astroparticle Physics European Coordination) who's recommendations to ESFRI state: "The current favorable position of Europe in Underground Science should be strengthened by supporting the ILIAS-next I3 proposal and the position of this science in any future EU instruments for large-scale facilities".  Although the competition is a challenge, the existence in Europe already of four top operating laboratories provides great potential advantages over, for instance, the single large site of the US proposal.  The European infrastructures span a wide range of environmental conditions and so can offer the user an exceptional range of complementary characteristics, for instance in size, depth, rock composition, radiation, geological, seismic and hydrologic conditions.  Furthermore, there exist other sites (in Poland, Finland and Romania) that, with careful stewardship, have the potential rapidly to join in and enhance the opportunities. However, success does critically depend on a high level of coordination to ensure efficient use of resources. The underground science infrastructures are in fact a good metaphor for Europe as a whole: a wealth of variety that needs to be managed and organized to fully deploy its enormous potential. 
Building on these coordination needs and exciting scientific prospects, and overseen by the EUlab (an existing coordination and networking structure among the European DULs which include the laboratory directors, born from ILIAS-FP6), specific objectives will be pursued, grouped in two main areas:

(1) The backbone of the European DULs are the scientists that run and design crucial experiments, directed largely at understanding the origin, structure and fate of the Universe.  The first major theme of ILIAS is centered on the science and science communities of the laboratories, the overriding objectives being: the construction of new common knowledge databases with open archives of experimental data; the collection, test and comparison of currently used numerical simulation tools, to form a suite of common new support codes and middleware; the production of community-driven science roadmaps in a fruitful collaboration between theorists and experimentalists; the development of a rich outreach program to increase the visibility of underground science to schools, public and authorities.
(2) Underpinning the science delivery above, are core technologies used to run, design and build experiments. Much of this technology is common to different fields, yet is currently developed separately by individual experiments. The overriding objective here is to break down this barrier to produce a more efficient approach to technology development, hence maximizing the likely success of current and future searches in the relevant science areas.  A careful selection is operated of  key sub-projects that can benefit all the laboratories, such as:  the development of new techniques for control and diagnosis of ultra-low levels of any form of disturbing background; the pursuing of innovative approaches to more sensitive detection of ionizing and non ionizing radiation; the development of advanced techniques that can help produce the best general low noise environments, specifically better vibration control, cryogenics and electronics.
[image: image4.bmp]These two themes will be developed in close connection with the roadmap for Astroparticle physics in Europe produced by ASPERA.
 This roadmap identifies seven crucial experimental areas for the next 10 years, the so-called “Magnificent Seven”. Four of these seven topics are strictly related to ILIAS . The science plans and the R&D activities in ILIAS will follow the ASPERA guidelines, but will provide also elements for their on-line upgrade and improvement, contributing to the global coordination strategy of Astroparticle physics in Europe.
Another. important theme of ILIAS is to stimulate underground research activities which go beyond the traditional field of Astroparticle physics, in order to develop the potential of underground infrastructures for other sectors of science and technology, relevant also for the industrial work (like geosciences, life sciences, biotechnology, nanotechnology, semiconductor and electronics industries). 
Attacking these guiding aims and objectives now is timely since the challenge to European leadership from the US and Asia is becoming very acute and the scientific issues connected to underground science are more than ever at the frontier of human knowledge and benefit to society. It is also an ambitious task.  However, with sufficient external support at a European level to guarantee the necessary coordination, the ILIAS consortium has the potential, and track record, to accomplish it.  Specifically, ILIAS gathers the highest-level expertise in Europe in the field, not only from the European DULs, but also from the institutions - at least 80 including associate partners - that play a major role in underground research. The human resources devoted to ILIAS are led by 100s of first-class scientists, all of whom stand to benefit from full coordination and integration of European underground science.
1.2
Progress beyond the state-of-art
The Research Infrastructures that will be supported by ILIAS are primarily the four European deep underground laboratories:

1. Laboratori Nazionali del Gran Sasso (LNGS, Italy)

2. Laboratoire Souterrain de Modane (LSM, France)

3. Laboratorio Subterraneo de Canfranc (LSC, Spain)

4. Boulby Underground Laboratory (Boulby, United Kingdom)

These infrastructures host mainly Astroparticle physics experiments with, to a lesser but growing extent, activities in geophysics, environmental physics and microbiology, especially at LNGS.  
1.2.1
State-of-art of the supported infrastructures

[image: image5.bmp]Investigations amongst the most sensitive in the world in key sectors of Astroparticle physics are running or are in preparation in the supported infrastructures. All the agencies to which the DULs belong, and that cover their running expenses, use national funds but nevertheless share a policy to allocate resources to the full international scientific community, selecting experiments on the basis of scientific relevance and excellence and not on the nationality of the proponents. 
The investigations in the European DULs are at the frontier of science and involve mainly four areas:

· Dark Matter - this non-luminous component of the Universe, that constitutes most of the gravitationally observable matter, plays a crucial role in cosmology, yet its nature remains a fundamental mystery.  Experiments to determine what it is focus on the likelihood that it comprises new fundamental particles, such as Weakly Interacting Massive Particles (WIMPs) or axions.

· Neutrino Mass Scale and Nature - the quest to determine the neutrino mass scale and nature is central to our understanding of fundamental interactions, of the development of large scale structure in the Universe and of the prevalence of matter with respect to antimatter. Research in this field involves the study of a rare nuclear transition, the neutrinoless double beta decay and accurate measurement of single beta decay spectra for the direct determination of the neutrino mass. 

· Low Energy Neutrinos - several crucial physics phenomena in the Universe and in the Earth lead to the emission of low energy neutrinos, whose detection is possible only using sophisticated underground large detectors. These installations provide also a step toward investigation of proton stability, a central topic to our understanding of the unification of the fundamental forces of nature. The feasibility of a large future infrastructure dedicated to these searches is investigated in the project LAGUNA,
 but has connections also with the ILIAS program, in terms of new underground site assessment and detector technology development.
· Gravitational Waves - although the present infrastructures built to search for these space-time  perturbations predicted by General Relativity are located aboveground, the community is now recognizing, as discussed in the project ET,
 that third generation interferometers will need to be installed underground in order to decrease drastically the noise.

Overviews of the direct dark matter detection experiments and neutrinoless double beta decay experiments in European DULs are reported in Table 1.2 a and 1.2 b respectively. In this impressive collection of experimental efforts, one can find some of the most sensitive experiments in the world in both fields. In addition, many experiments under construction have the potential to reach leading positions in the near future.
Table 1.2 a: Dark Matter experiments in European DULs

	Name
	Technique
	Status
	Location
	European

Members
	Other
Members

	DAMA / LIBRA
	NaI 
	running
	LNGS
	IT
	China

	ANAIS
	NaI 
	R&D
	LSC
	ES
	-

	HDMS
	Ge
	running
	LNGS
	DE
	RU

	ROSEBUD
	bolometer + scintillation
	R&D
	LSC
	ES, FR
	-

	DAMA-LXe
	LXe scintillation
	running
	LNGS
	IT
	China

	ZEPLIN-III
	LXe
	running
	Boulby
	PT, UK
	RU

	XENON100
	LXe
	running
	LNGS
	DE, IT, PT
	US

	WARP
	LAr
	running
	LNGS
	IT
	US

	ArDM
	LAr
	construction
	CERN
	CH, ES, PO, UK
	-

	DRIFT
	Xe gas TPC
	running prototype
	Boulby
	UK
	US

	EDELWEISS
	bolometer + ionization
	running
	LSM
	FR, DE
	RU

	CRESST
	bolometer + scintillation
	running
	LNGS
	DE, UK, IT, ROM
	-


Table 1.2 b: Neutrinoless Double Beta Decay experiments in European DULs

	Name
	Nucleus
	Technique
	Status
	Location
	European Members
	Others

Members

	Cuoricino
	130Te
	bolometer
	just completed
	LNGS
	IT, NL, ES
	US

	NEMO-3
	82Se+others
	tracking + cal.
	running
	LSM
	FR, CZ, UK
	US, RU, JP

	CUORE
	130Te
	bolometer
	construction
	LNGS
	IT, NL, ES
	US

	GERDA
	76Ge
	Ge
	construction
	LNGS
	DE,BE,IT,PO
	RU

	COBRA
	116Cd,130Te
	CdTe
	R&D
	LNGS, Boulby
	UK, DE
	-

	SuperNEMO
	82Se or 150Nd
	tracking + cal.
	R&D
	LSC,
LSM
	FR,CZ,UK,SL
	US, RU, JP

	TGV
	106Cd,48Ca
	Ge
	running+R&D
	LSM
	FR, CZ
	RU


Besides these relatively small-sized structures, LNGS hosts large installations for neutrino physics and astronomy, reported in Table 1.2 c. They are of course very sensitive experiments by themselves, but some are also precursors for much larger installations, such as those studied by LAGUNA.
Table 1.2 c: Large installation for neutrino physics in European DULs

	Name
	Physics objectives
	Technique
	Status
	Location
	European 

Members
	Others

Members

	Borexino
	solar , geo 
	liquid scintillator
	running
	LNGS
	IT,DE,PO
	US, RU, Ukr

	OPERA
	 oscillation
	emulsion+tracking
	running
	LNGS
	IT,FR,DE et al.
	JP, China et al.

	ICARUS
	 astronomy
	LAr
	construction
	LNGS
	IT, SW, ES,PO
	US,China et al.

	LVD
	 astronomy
	liquid scintillator
	running
	LNGS
	IT
	US, RU, JP


In addition to the four mentioned infrastructures, emerging underground sites in Finland (Pyhäsalmi mine), Poland (Polkowice-Sieroszowice mine) and Romania (Slanic-Prahova mine) have the potential to join as new Astroparticle physics laboratories in Europe, especially if the logistics and local support facilities necessary to allow long term hosting and running of typical medium scale experiment are developed.  These sites will be represented in the networking activities of ILIAS. Connections will be established also with the Laboratoire Souterrain Bas Bruit (LSBB, France), a complementary underground facility that runs scientific and technological research mostly different from Astroparticle physics.
1.2.2
The networking activities in ILIAS

As clear from the overview reported above, the large number of frontier investigations in Astroparticle physics and the necessity to increase further the sensitivity of these searches in next-generation experiments requires a coordinated approach both to the analysis of the copious data produced and to determination of the strategies for the future.  This can come only from a critical comparison and a common assessment of the present research lines. In this framework, the ILIAS networking activities (NWs) are designed to:

· coordinate the physics research areas mentioned in Section 1.2.1, structure and unify the related communities and establish links between nearby research sectors;
· plan extensions of the existing facilities and provide key elements to assess the opportunity to build new facilities and to carry on new excavations;

· provide benchmarks and assessments for the promotion of an existing European underground site to the rank of Research Infrastructure;
· provide benchmarks and assessments for European experiments and projects belonging to the ILIAS-related science areas, in close connection with the ASPERA roadmap;

· constitute a forum to connect the specific underground physics topics to other sectors of Astroparticle and elementary particle physics and cosmology;

· extend the reach of ILIAS to underground interdisciplinary science;

· establish and reinforce links with the industrial sectors connected to the scientific underground activities;

· promote actions to diffuse, in an understandable language and with diverse media, the scientific activities of the infrastructures and their role in society, organizing “open days” at the infrastructures and stimulating the enthusiasm of younger generations towards the fascinating scientific themes connected to underground research.

Thanks to this program, ILIAS will coordinate and enhance the underground infrastructures of the Astroparticle physics community in Europe, greatly expanding on the actions taken in the last four years. The users will have access to better organized and more efficient infrastructures, to well structured and non-redundant databases with results relevant for their research. The collaboration between theorists and experimentalists, among different theoretical schools and the inter-comparison among diverse experimental approaches will allow better planning of future research, singling out the most promising and assuring optimal use of the infrastructures where the research is performed. Different collaborations will have the chance to compare their results, their data and their software tools at a “workshop level” and not at a “symposium level” as usually happens, with a deeper share of common experimental problems. The overall effect will be a strong enhancement of the organisation and efficiency of the underground infrastructures as a whole, helping to guarantee their sustainability and competitiveness. The final objective is to merge the individual infrastructures into a single entity, with a common scientific policy and a common approach to basic themes such as safety, outreach, internal organization, links to industry, producing a distributed infrastructure of strategic relevance in Europe with a major role in science and a strong visibility in society.
1.2.3
The transnational accesses in ILIAS

The Transnational Access (TA) program of ILIAS is designed to meet specific needs of the scientific communities that require an underground environment, particularly for new users. The way the access will be guaranteed is two-fold:  firstly teams of researchers may obtain support for direct access to the facilities to perform their work.  Secondly, requests can be made to receive access to a new dedicated trans-laboratory service of material samples radio-assay. Two restricted Panels will evaluate the project TA and the request for sample-analysis TA.  For the former ILIAS can offer a coherent set of infrastructures, i.e. the most advanced underground laboratories in the world endowed with frontier instrumentation and technical support.  Access spans a variety of environmental conditions among which the applicant users will have the chance to select the one that best fits their specific needs. In more detail, the main objective of the TAs is therefore to provide and coordinate two financial instruments aiming at:

· enabling access by external users to the scientific facilities and infrastructures available in the European DULs, with the purpose of promoting improvement in the quality of the scientific research through the conduction of specific projects.  These projects could be standalone small scale experiments, well defined tests of general relevance to the research community, tests and calibrations of instruments that can be performed only underground, measurements aiming at assessing specific environmental features of the underground infrastructures. The users will belong both to the Astroparticle physics community and to other science communities which need an instrumented underground space to perform their research. 

· giving access to radiopurity measurements at a wider range of underground installations, increasing the analytical power of European underground science.  The specific theme of radiopurity was selected because it is a typical common denominator and vital component of most of the activities performed underground, and because it has a high degree of coherence in terms of instruments used and analysis of data.

The overall effect of the TA program will be to open coherently the European DULs to researchers who need an underground environment, beyond the framework offered by the experiments supported by national funding agencies and therefore extending and fully realizing the potential of the European underground infrastructures in terms of scientific research.
1.2.4
The joint research activities in ILIAS

The joint research activities (JRAs) of ILIAS aim to develop advanced technologies relevant to the science areas covered by the project. However,  no one-to-one correspondence between these science sectors and the JRAs is envisaged. The programme of each JRA is essentially transversal and is expected to impact simultaneously on several research fields. This approach is ideal to support the laboratory infrastructure, providing the means to realize more advanced instruments at disposal of the laboratory users, and is a crucial added value of the present ILIAS, which is pursuing a much deeper integration of the communities related to underground science.  The JRA structure will allow to avoid redundancy and to foster exchange of technologies between nearby science sectors. 
[image: image6.bmp] Four JRAs were singled out, dealing with topics common to the main underground research areas: (i) the realization of a low background environment in an underground site, (ii)  the control of the residual effects of the cosmic radiation, (iii) the development of innovative rare-event detection methods and (iv) the development of common advanced technologies essential for detector operation and shielding.
The purpose of the JRAs as a whole is four-fold: 

· to promote substantial progress in key sectors of Astroparticle physics, following the guidelines of ASPERA but stimulating  the emersion of new technological approaches able to pursue more efficiently the overall objectives of the ASPERA Astroparticle physics roadmap; 
· to increase the value of the underground laboratories by fostering integration and complementarity among the related technologies;

· to establish links between technologies used in rare-event searches to those foreseen for next-generation gravitational wave observatories;
· to extend typical underground technologies developed in the framework of Astroparticle physics to other sectors of science.

Table 1.3 a: Work Package list

	
WP     No
	Work package title
	Type of activity
	Lead 
participant
No
	Lead
participant
short name
	Person-months
	Start
month
	End
month
	Indicative
Total
costs
	Indicative requested EC contribution
(€)

	1
	Management and coordination
	MGT
	1
	INFN
	
	1
	48
	
	

	2
	Deep Underground Science Laboratories Network  [DEEPnet or N1]
	COORD
	6
	UNIZAR
	
	1
	48
	
	

	3
	Dark Matter Network 
[DMnet or N2]
	COORD
	2
	USFD
	
	1
	48
	
	

	4
	Neutrino Mass Network 
[NMnet or N3]
	COORD
	12
	WWU
	
	1
	48
	
	

	5
	Gravitational Wave Network 
[GWnet or N5]
	COORD
	9
	EGO
	
	1
	48
	
	

	6
	Simulations for Underground Infrastructures
[SIMnet or N5]
	COORD
	
	USFD
	
	1
	48
	
	

	7
	Astroparticle and Underground Physics: Theory and Phenomenology  [THnet or N6]
	COORD
	21
	UHAM
	
	1
	48
	
	

	8
	Transnational Access to Deep Underground Science Laboratories [TA1]
	SUPP
	1
	INFN
	
	1
	48
	
	

	9
	Low-Background Services in Underground Laboratories  [TA2]
	SUPP
	14
	EC-JRC-IRMM
	
	1
	48
	
	

	10
	Ultra Low Background Techniques for Deep Underground Science Infrastructures [ULTRA-LOW or JRA1]
	RTD
	1
	INFN
	
	1
	48
	
	

	13
	Study and Abatement of the Background from the Cosmos [COSMO or JRA2]
	RTD
	5
	EKUT
	
	1
	48
	
	

	11
	Underground Rare Event Detectors for Astroparticle Science [DEEP-RED or JRA3]
	RTD
	1
	INFN
	
	1
	48
	
	

	12
	Advanced Technologies for Underground Detector Environment  [DEEP-TECH or JRA4]
	RTD
	7
	UOX
	
	1
	48
	
	

	
	TOTAL
	
	
	
	
	
	
	
	


1.3 
S/T methodology and associated work plan

1.3.1 
Overview of the Work Package structure with deliverables and milestones
The Work Package (WP) structure of ILIAS is summarized in Table 1.3 a.  It comprises six networks, two transnational access projects and four joint research activities. The management of ILIAS, covered by WP1, will be described in detail in Section 2.1. 
The laboratory network (WP2 – DEEPnet) will coordinate  the activities of the European DULs , in close connection with the existing network EUlabs, that will be integrated in the ILIAS structure. WP2 covers the aim to increase cooperation on scientific coordination and management, to improve the existing laboratories and study laboratory extensions, to develop safety measures, to establish public communication and links with the industry and society, and to extend the science programmes to fields beyond astroparticle physics. 
There are then three networks (WP3 - DMnet, WP4 - NMnet and WP6 - GWnet) related to the three main physics areas relevant for this project, respectively dark matter, neutrino and gravitational waves. They will focus on key physics issues in the field, attacking the objective to achieve greater convergence on a pan-European strategy for these areas and improved efficiency in production of results. These networks will operate in close connection with the ASPERA roadmap for Astroparticle physics.

Then, a network dedicated to simulation and analysis (WP6 – SIMnet) will coordinate European efforts in Monte Carlo simulations, aiming to create a virtual infrastructure containing a database of computer codes, toolkits, simulation results available to all  the Astroparticle physics community.

Lastly, a Theory network (WP7 - THnet) will be specifically dedicated to the general theoretical and phenomenological aspects of underground and Astroparticle physics. It aims at optimally exploiting and integrating the expertise present in the European theoretical Astroparticle physics community. Far from being a mere support to experimental searches, theory in this field has a crucial steering function and often acts to guide critical selection of experiments and technologies.  It has therefore a direct impact on the efficient use of the infrastructures. 
The JRA programme covers the objective of strengthening and coordinating core technologies needed at the laboratories and essential to face experimental challenges at the frontier of Astroparticle physics. 
The first JRA (WP10 – ULTRA-LOW) aims at optimising resources to perform ultra-sensitive radioactivity measurements and analyses of low background materials, that in general are becoming more challenging as experimental requirements become more stringent. Scientific coordination in this field among the different laboratories will produce a better service for the involved physics communities.  The second JRA (WP11 – COSMO) is dedicated mainly to develop strategies to suppress background induced by the cosmic radiation, either directly, since a residual flux remains even in the deep underground laboratories, or indirectly, through cosmogenic activations of materials.
The third and fourth JRAs (WP12 – DEEP-RED and WP12 – DEEP-TECH) are dedicated to the realization of improved instruments in Astroparticle physics, aiming at a decisive step forward in the sensitivities of future experiments. WP12 will investigate frontier technologies for detectors and observatories of rare events, while WP13 will focus on the environment in which the devices operate (vibration, cryogenics, electronics, shielding) with the common objective to decrease any form of instrumental noise. 
As for the interrelation and global coherence of the various WPs, we observe that DEEPnet is a transversal network with connections with most of the science areas, while DMnet, MNnet and GWnet are dedicated networks, but with important links with DEEPnet, which deals with the common environment of the physics searches.  The simulation and theory networks are relevant to all science fields, and operate as a bridge, at the computational and at the theoretical level, between the various physics sectors.  The  JRAs are transversal in their conception, and pursue the common two-fold aim to increase the sensitivity of the detectors (DEEP-RED and DEEP-TECH) and to control any residual disturbance sources (ULTRA-LOW and COSMO).  The TAs are potentially transversal, even if it is not possible in principle to fully anticipate the nature of the experiments that will be proposed by the potential users.  From the point of view of the scientific areas described in Section 1.2.1, we note that each one is well interrelated with several activities in ILIAS. This structure is designed to favour fostering of strong connections among the various communities. It was chosen on the basis of the experience gathered in ILIAS-FP6, which, in its structuring function, created a strong demand for further cooperation and coordinated innovation, especially at the technological level, among experimental investigations on dark matter, double beta decay, gravitational waves and low energy neutrinos.

Table 1.3 b1:
List of deliverables
	Del. no.
	Deliverable name
	WP no.
	Nature
	Dissemination 
level
	Delivery date

	1.1
	ILIAS general meetings and related documentations (minutes / presentations)
	1
	O
	PU
	11-23-35-47

	1.2
	Annual reports of the ILIAS activities 
	1
	R
	PU
	12-24-36-48

	1.3
	ILIAS Web site (to  be updated during the project)
	1
	O
	PU
	12-24-36-48

	1.4
	Reports on the dissemination activities 
	1
	R
	PU
	23-47

	2.1
	Report on strategy of underground sciences and infrastructures in Europe
	2
	R
	PU
	12-36

	2.2
	Common website presenting the deep underground laboratories together
	2
	O
	PU
	12-48

	2.3
	Minutes and report on common annual meetings with CELLAR and other shallow and semi-deep laboratories
	2
	R
	PU
	12-24-36-48

	2.4
	Minutes and report on common annual meeting with the LAGUNA and ET projects
	2
	R
	PU
	12-24-36-48

	2.5
	New materials to present underground laboratories and sciences to the public
	2
	O
	PU
	24-48

	2.6
	Report on recommendations for standard practices of scientific advisory committees
	2
	R
	PU
	36

	2.7
	Report on industrial demands for deep underground laboratories
	2
	R
	PU
	36

	2.8
	Report on safety recommendations for new cavities
	2
	R
	PU
	42

	2.9
	Report and recommendations for quality assurance standards
	2
	R
	PU
	42

	2.10
	Report on cooperation with non-EU laboratories on science, safety and outreach
	2
	R
	PU
	48

	2.11
	Final report on convergence of cross-Europe deep lab structures and vision
	2
	R
	PU
	48

	3.1
	Formation of the scientific committee for indisciplinary deep science
	3
	O
	PU
	6

	3.2
	Yearly report on the potentialities of new interdisciplinary research projects
	3
	R
	PU
	12-24-36-48

	3.3
	Yearly report on site visits
	3
	R
	PU
	15-27-39

	3.4
	Yearly report on ongoing research and engineering projects and their impact to the underground labs
	3
	R
	PU
	15-27-39-48

	3.5
	Two-yearly interdisciplinary workshop spring 2010 and 2012 (minutes, report)
	3
	R
	PU
	18-42

	3.6
	Update of the open database (in coordination with DEEPnet); this is including new findings and results achieved by the interdisciplinary activities in the underground laboratories
	3
	O
	PU
	21-45

	4.1
	Publication of database scheme with agreed common analysis input parameters
	4
	O
	PU
	12

	4.2
	Special report on DM technology outreach and knowledge transfer with industry
	4
	R
	PU
	12

	4.3
	Report on common DM theory databases and tools - implications for experimentalists
	4
	R
	PU
	21

	4.4
	Report on axion experiment/R&D improvements, techniques and comparisons
	4
	R
	PU
	21

	4.5
	Publication of common working analysis including web publication of software
	4
	R
	PU
	27

	4.6
	Special publication of combined direct/accelerator sensitivity plots and web-site
	4
	R
	PU
	36

	4.7
	Report on common axion theory/analysis, including relation to WIMPs and world context
	4
	R
	PU
	45

	4.8
	Final community strategy/roadmap published, including theory, technology status and KT
	4
	R
	PU
	45

	4.9
	Final report on common theory/sensitivity (direct/indirect/accelerator) with CMBR results
	4
	R
	PU
	48

	4.10
	Publication on combined experimental analysis, databases and joint limit/sensitivities
	4
	R
	PU
	48

	5.1
	Report on nuclear matrix elements including deformation
	5
	R
	PU
	12

	5.2
	Report on analysis methods in DBD experiments
	5
	R
	PU
	24

	5.3
	Report on analysis methods in SBD experiments
	5
	R
	PU
	24

	5.4
	Report on systematics in DBD and SBD experiments
	5
	R
	PU
	36

	5.5
	Report on possible future next but one generation neutrino mass experiments
	5
	R
	PU
	36

	5.6
	Report on experimental test possibilities for nuclear matrix elements
	5
	R
	PU
	45

	5.7
	Report on electronic final states
	5
	R
	PU
	48

	6.1
	Annual report containing:
· Status of the advanced Virgo and GEO-HF upgrades
· Status of the network analysis of gravitational wave detectors
	6
	R
	PU
	12

	6.2
	Web site reporting the GWnet activities
	6
	O
	PU
	12

	6.3
	Annual report containing:
· Status of the technology developments for undergroung GW detectors
· Status of the development of the simulation tools for GW detectors

· Data Analysis tools and strategies for 2nd and 3rd generation GW detectors
	6
	R
	PU
	24

	6.4
	Annual report containing:
· Status of the advanced Virgo and GEO-HF upgrades and pre-commissioning
· Coordination progresses for the realization of a 3rd generation GW detector
	6
	R
	PU
	36

	6.5
	Final report including the result of each activity and in particular the description of the technologies to be adopted in a 3rd generation GW detector and of the network data analysis methodologies.
	6
	R
	PU
	48

	6.6
	Technical design of an European underground GW detector
	6
	R
	PU
	48

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	7.1
	White paper on dark matter signatures
	7
	R
	PU
	13-37

	7.2
	Web page summarizing European activities in Astroparticle Theory including outreach material
	7
	O
	PU
	19

	7.3
	White paper on identification of sets of oscillation data for optimal extraction of neutrino parameters
	7
	R
	PU
	25

	7.4
	White paper on early universe cosmology and particle physics of neutrinos
	7
	R
	PU
	25-48

	7.5
	Report on biannual conference on multi-messenger astrophysics and cosmology jointly organized with WP4, WP5, WP6 and the HEAPNET and ASTRONET communities
	7
	R
	PU
	25-48

	7.6
	White paper on current understanding of the dominant mechanism of 0νββ-decay
	7
	R
	PU
	25-48

	10.1
	Implementations of new databases for radio pure materials and measurement systems
	10
	O
	PU
	12

	10.2
	Specifications for new electronics of CTF
	10
	R
	PU
	12

	10.3
	Report on measurement results of impurities in liquefied gases
	10
	R
	PU
	12

	10.4
	Report on 232Th sensitivity for NAA approach with “hot” samples treatments
	10
	R
	PU
	15

	10.5
	Report on commissioning and first operation of radon emanation test facility
	10
	R
	PU
	18

	10.6
	Report on strategy to minimise the effects of gravity gradient noise
	10
	R
	PU
	24

	10.7
	Report on joint QAP and its impact
	10
	R
	PU
	24

	10.8
	Commissioning of gamma-ray detectors
	10
	P
	PU
	33

	10.9
	Accelerometric and piezometric networks installed
	10
	O
	PU
	33

	10.10
	Mechanical system installation and electronics upgrade in CTF
	10
	O
	PU
	36

	10.11
	Ultimate low background facility commissioned
	10
	P
	PU
	36

	10.12
	Final report on radon emanation, plate-out physics and prospects for plate-out control
	10
	R
	PU
	45

	10.13
	Final report on background measurement network and its impact
	10
	R
	PU
	48

	10.14
	Final report on impact and performance of the enhanced NAA technique
	10
	R
	PU
	48

	10.15
	Final report on gamma-ray detectors
	10
	R
	PU
	48

	10.16
	Report on final facility for underground copper production and its impact
	10
	R
	PU
	48

	10.17
	Report on site selection for underground GW detector
	10
	R
	PU
	48

	10.18
	Final report on performance and achieved sensitivity of the new gas counting system
	10
	R
	PU
	48

	10.19
	Report on first results obtained with the radiodating laboratory
	10
	R
	PU
	48

	11.1
	Report on ionisation/scintillation  propagation in liquids and gases at low energies
	11
	R
	PU
	18

	11.2
	Table with main parameters of selected  scintillating crystals operated as bolometers
	11
	R
	PU
	24

	11.3
	Report on solid scintillator materials with improved characteristics
	11
	R
	PU
	24

	11.4
	Report on achieved background suppression with semiconductors in Liquid Argon
	11
	R
	PU
	27

	11.5
	Report on MPDG improvements for noble liquid/gas operation
	11
	R
	PU
	30

	11.6
	Prototype of a large mass Ge ID, NbSi ionization-Heat bolometer
	11
	P
	PU
	30

	11.7
	Prototype of low background ultra-sensitive bolometric light detector for DM and DBD
	11
	P
	PU
	36

	11.8
	Report on discrimination of surface events in macrobolometers using athermal phonons  
	11
	R
	PU
	36

	11.9
	Report on photo-sensor improvements, with UV-XUV fiducialisation
	11
	R
	PU
	36

	11.10
	Report on software filters used to  identify particle radiation in semiconductor detectors  
	11
	R
	PU
	36

	11.11
	Report on low Background  pure and loaded scintillators  
	11
	R
	PU
	39

	11.12
	Report on high resolution  microcalorimeters for single beta decay   
	11
	R
	PU
	45

	11.13
	Report on the size limitation for noble gas/liquid experiments
	11
	R
	PU
	45

	11.14
	Report on the  Background suppression and event recognition in semiconductors
	11
	R
	PU
	48

	11.15
	Report on large arrays of scintillating bolometers for double beta decay
	11
	R
	PU
	48

	11.16
	Report on photo-detectors with improved characteristics
	11
	R
	PU
	48

	12.1
	Report on requirements for large detector arrays / gravitational wave interferometers
	12
	R
	PU
	12

	12.2
	Report on state-of-the-art technologies
	12
	R
	PU
	18

	12.3
	Report on multiplexing, heatloads and first experience with selected readout methods
	12
	R
	PU
	24

	12.4
	Physics concept for an integrated shielding
	12
	R
	PU
	24

	12.5
	Report on noise performance of prototype readout systems
	12
	R
	PU
	36

	12.6
	Feasibility study of a complete underground shielding design
	12
	R
	PU
	36

	12.7
	Report on improved vibration control and surface cleaning
	12
	R
	PU
	42

	12.8
	Report on system performance of pre-production version of electronics
	12
	R
	PU
	48

	12.9
	Software library for continuous digitization and triggers
	12
	R
	PU
	48

	12.10
	Technical design document for an integrated shielding concept
	12
	R
	PU
	48

	13.1
	Editing and publication of a workpackage website
	13
	O
	PU
	6

	13.2
	Construction of the first instance of a muon observatory
	13
	P
	PU
	24

	13.3
	Report on recommendations and optimization criteria for a generic muon observatory
	13
	R
	PU
	33

	13.4
	Report on rate and energy of gamma rays after Ge-77 decay and implications for background suppression techniques
	13
	R
	PU
	36

	13.5
	Report on quenching factor measurements and implications for direct Dark Matter search experiments
	13
	R
	PU
	45

	13.6
	Final report on the WP
	13
	R
	PU
	48

	13.7
	Report on the operation of the vetoes and tables of the rates in coincidence to the veto
	13
	R
	PU
	48

	13.8
	Report on the analysis of data on muon induced background with add-on equipment
	13
	R
	PU
	48

	13.9
	Publication of the results of surface cross section measurements
	13
	R
	PU
	48

	13.10
	Table of cross sections for neutron reactions on double beta isotopes and other materials of interest
	13
	R
	PU
	48

	13.11
	Report on the feasibility, simulation and possible procedure to irradiate enriched Cr-50
	13
	R
	PU
	48

	13.12
	Provide a data-set for transition strengths of selected charge exchange reactions for wider use in physics-web publications
	13
	O
	PU
	48

	13.13
	Data base with ft-values relevant in double beta decay
	13
	O
	PU
	48

	13.14
	Report on the precision mass measurements with Q values for isotopes of interest
	13
	R
	PU
	48

	14.1
	Web-page for WP14 and for software and database storage
	14
	O
	PU
	8

	14.2
	Table of expected neutron yields from muons in different materials
	14
	R
	PU
	18

	14.3
	Tabulated sensitivities for detectors used for low-level radioactivity measurements
	14
	R
	PU
	24

	14.4
	Database of simulated neutron and gamma spectra from radioactivity in various materials
	14
	O
	PU
	24

	14.5
	Report on muon-induced neutron rates and spectra in different underground laboratories
	14
	R
	PU
	30

	14.6
	Report on activation rates in different materials due to cosmic rays
	14
	R
	PU
	30

	14.7
	Report on background spectra due to radioactivity in different detectors
	14
	R
	PU
	36

	14.8
	Report on effects of radon and its progeny on the detector sensitivity
	14
	R
	PU
	36

	14.9
	Report on muon-induced background in detectors for neutrino mass measurements
	14
	R
	PU
	42

	14.10
	Report on muon-induced neutron background in future experiments at different depths
	14
	R
	PU
	42

	14.11
	Database of computer codes for simulating various effects in novel detectors
	14
	O
	PU
	45

	14.12
	Table of sensitivities of large-scale experiments based on simulated backgrounds
	14
	R
	PU
	48


Table 1.3b2 - WP8 : Summary of transnational access provision

	Participant number
	Organisation short name 
	Short name of infrastructure
	Installation
	Operator
	Unit of  access
	Unit cost (€)
	Min. quantity of access to be provided
	Estimated number of users
	Estimated number of projects

	
	
	
	 number
	Short name
	country code 
	
	
	
	
	

	1
	INFN
	DUSL/INFN
	1
	LNGS
	IT
	user-day
	87.05
	1720
	60
	20

	2
	CNRS
	DUSL/CNRS
	1
	LSM
	FR
	user-day
	191.35
	460
	20
	6

	3
	USFD
	DUSL/USFD
	1
	Boulby
	GB
	user-day
	95.30
	260
	12
	4

	9
	LSC
	DUSL/LSC
	1
	LSC
	ES
	user-day
	102.11
	460
	20
	6


Table 1.3b2 - WP9 : Summary of transnational access provision

	Participant number
	Organisation short name 
	Short name of infrastructure
	Installation
	Operator
	Unit of  access
	Unit cost (€)
	Min. quantity of access to be provided
	Estimated number of users
	Estimated number of samples

	
	
	
	 number
	Short name
	country code 
	
	
	
	
	

	2
	CNRS
	DUSL/CNRS
	1
	LSM
	FR
	Detector-weeks
	234
	64
	6
	20

	14
	EC-JRC-IRMM
	DUSL/HADES
	1
	HADES
	INO
	Detector-weeks
	261.47
	200
	8
	50

	1
	INFN
	DUSL/INFN
	1
	LNGS
	IT
	Detector-weeks
	217.06
	200
	8


	50

	13
	MPG
	DUSL/MPI
	1
	Low-Level Lab
	DE
	Detector-weeks
	250


	20
	3
	8

	3
	USFD
	DUSL/USFD
	1
	Boulby
	GB
	Detector-weeks
	289
	90
	7
	25


Table 1.3 c List of milestones
	Milestone 

number
	Milestone name
	WPs           involved
	Expected date 
	Means of verification

	1.1
	Set-up of the management structure and committees
	WP1
	6
	Minutes of the kick-off committee meetings

	1.2
	Organization of the general ILIAS meetings
	WP1
	11-23-35-47
	General meetings

	1.3
	Overall programme of the dissemination activities
	WP1
	12
	Minnutes of the second EB meeting

	1.4
	Preparation of the annual reports
	WP1
	11-23-35-47
	Annual reports

	2.1
	Design of website of WP2
	WP2
	12
	Website on-line access

	2.2

	Comparison the practices for 

outreach directed to school and public in each laboratory 


	WP2


	12


	Meetings and draft report on possible common materials

	2.3
	Preliminary report on underground science in Europe
	WP2
	18
	Draft report 

	2.4
	Report on present safety policy in the underground laboratories 
	WP2
	18
	Report on safety policy

	2.5
	Report on exchanges with non-EU laboratories 
	WP2
	24
	Visit, meetings and draft report on non-EU laboratories

	2.6

	Inventory of industrial collaborations and related equipment in each laboratory
	WP2


	24


	Report on possible industrial collaboration 

	2.7
	Preliminary report on underground infrastructure in Europe
	WP2
	33
	Draft report 

	2.8
	Definition of the content of the materials for school conferences
	WP2

	33


	Production of materials

	2.9

	Report on EU underground laboratories scientific advisory committees practices
	WP2


	36


	Report on EU and non-EU laboratories practices

	2.10


	Comparison of practices for low background measurements
	WP2,WP10


	36


	Meetings and draft report on recommendation for best practices



	2.11
	Compilation laboratories parameters and survey of new measurements
	WP2
	42
	Website publication

	2.12
	updates and integration of the environmental  site characteristics database
	WP2,WP3
	42
	Website publication

	2.13
	Studies of the cavities projects and related safety issues
	WP2
	42
	Draft summarizing all European projects

	3.1
	Yearly CoMAG presentation of perspectives for interdisciplinary underground sciences
	WP3
	6-18-30-42
	Report of presentation of perspective

	3.2
	Yearly interaction with DEEPnet in order to coordinate the perspectives for interdisciplinary underground sciences;
	WP3
	12-24-

36-48
	Report of presentation of perspective

	4.1
	First joint outreach and industry forum meeting including technology
	WP4,WP10, WP11
	6
	Report listing industrial interest

	4.2
	First Hands on Theory & Experiment community meeting completed
	WP4
	12
	Report and web site publication

	4.3
	Agreement on common standards for DM analysis protocols
	WP4
	12
	Report on analysis standardisation

	4.4
	First overview of axions with implications for WIMPs
	WP4
	12
	Draft report on status of axions

	4.5
	First workshop with accelerator SUSY community; report on LHC 
	WP4
	18
	Meeting minutes; LHC report

	4.6
	Full community and strategy panel meeting completed, with draft report and input to EU
	WP4,WP2
	27
	Release of minutes, draft and presentations

	4.7
	Decision on axion priorities and implications for DM strategy
	WP4
	27
	Report and web release

	4.8
	Agreement on database and common DM input parameters
	WP4
	30
	Web release database format

	4.9
	Production of combined direct/indirect sensitivity plots
	WP4,WP14
	33
	Draft publication of sensitivity plots

	4.10
	Decision on combined DM sensitivity plot and limit production
	WP4,WP14
	39
	Draft release of combined limit

	5.1
	Overview of the techniques employable in a next but one generation DBD experiments
	WP5
	12
	Overview published in the first annual report

	5.2
	Conclusion on importance of  nuclear deformation for DBD matrix elements
	WP5
	12
	Report associated to deliverable no. 5.1

	5.3
	Conclusions on uncertainties of DBD nuclear matrix elements and overview on ideas to improve
	WP5
	24
	Overview published in the second annual report

	5.4
	Conclusions and related recommendations on the cost-effective feasibility of a next but one generation DBD experiment
	WP5
	36
	Report associated to deliverable no. 5.5

	5.5
	Overview on sensitivity of SBD and DBD  experiments for new physics except the neutrino mass
	WP5
	48
	Overview published in the forth annual report

	5.6
	Conclusion on importance for electronic final states for DBD experiments
	WP5
	48
	Report associated to deliverable no. 5.7

	6.1
	Web site describing the GW activities in ILIAS-next
	WP6
	12
	Report with participant list

	6.2
	Advanced Virgo and GEO HF: design option selection, definition of optical parameters
	WP6
	12
	Report and documentation available on the WEB

	6.3
	Definition of the simulation tools for 2nd and 3rd generation GW detectors

	WP6
	24
	Report with participant list

	6.4
	Template bank for rotating collapse
	WP6
	36
	Relevant publications, Data available from webpage

	6.5
	List of the major technologies for 3rd generation GW detectors
	WP6
	48
	Report

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	7.1
	Bi-annual meeting on dark matter signatures common with WP4 and WP5
	WP4,WP5,WP7
	12,36
	white paper on dark matter signatures

	7.2
	Establish and maintain web page on institutions and expertise in cooperation with ApPEC
	WP7
	19
	Web page

	7.3
	Bi-annual meeting on early universe cosmology and particle physics of neutrinos with WP5
	WP5,WP7
	24,48
	white paper on early universe cosmology and particle physics of neutrinos

	7.4
	Develop close links to the astrophysics and cosmology communities within a multi-messenger approach
	WP7
	25
	biannual conference on multi-messenger astrophysics, cosmology and particle physics

	7.5
	Determine optimal combination of various data sets for extracting mass, mixing parameters, and CP angle
	WP7
	25
	white paper on identification of sets of oscillation data for optimal extraction of neutrino parameters

	7.6
	Bi-annual “hands on neutrino oscillation and beta decay experiments” workshop common with WP5
	WP7,WP5
	25,48
	white papers

	7.7
	Understand the origin of neutrino mass and CP violation in the neutrino sector
	WP7
	25,48
	white paper on current understanding of the dominant mechanism of 0νββ-decay

	10.1
	Screening for possible storage places for still available screened material and freshly produced material
	WP10
	6
	report with final list

	10.2
	Decision on types for radon and gamma monitoring systems
	WP10
	6
	recommendations released

	10.3
	Summary on existing information about surface contamination (plate-out) by radon daughters & diffusion, permeation and emanation of radon
	WP10
	6
	summary report

	10.4
	Identification of possible construction sites for Ultimate Low Background Facility
	WP10
	10
	report with feasibility study

	10.5
	Final design of insertion system and executive design of CTF
	WP10
	12
	design report

	10.6
	Design for a new ultra low-level radon emanation detector
	WP10
	12
	design report

	10.7
	Design of low-background radioactive gas counting system
	WP10
	12
	design report

	10.8
	Design of accelerometric and piezometric network
	WP10
	12
	design report

	10.9
	design of radiodating laboratory
	WP10
	12
	design report

	10.10
	Material selection and design modifications for gamma detectors
	WP10
	15
	recommendations released

	10.11
	Development of new protocol for sample treatment for the determination of ultra traces
	WP10
	24
	final protocol

	10.12
	First release of radon emanation results from important detector materials
	WP10
	24
	Web site publication and report

	10.13
	Definition of possible trace elements for historical reconstruction in ice core
	WP10
	24
	recommendations released

	10.14
	Definition of access policies to CTF detector
	WP10
	36
	policy document

	10.15
	Reconstruction of low level elements and isotopes records with time definition and historical evolution
	WP10
	42
	report

	11.1
	Commissioning of LAr hybrid detectors
	WP11
	6
	Instrumentation tested

	11.2
	Operation of segmented detectors


	WP11
	9
	Prototype is operational 

	11.3
	Selection and set up of XUV apparatus for LAr completed
	WP11
	12
	Instrumentation tested

	11.4
	Set up of the apparatus for MPDG technology tests completed
	WP11
	12
	Instrumentation tested

	11.5
	Procurement and screening of several types of crystals for DBD and DM bolometric experiments completed
	WP11
	14
	Crystals available to users

	11.6
	Commissioning of test set-ups for scintillators and photo-detectors studies
	WP11
	14
	Instrumentation tested

	11.7


	Recommendations for most suitable liquid and plastic scintillators for low background physics
	WP11
	24
	Table with main parameters released

	11.8
	Design of the novel phonon sensor completed
	WP11
	24
	Technical design is ready

	11.9
	Software filters for particle identification in Ge detectors operated in LAr are developed
	WP11
	24
	Software is available for extended tests

	11.10
	Demonstration of operation of large mass Ge ID,NbSi  ionisation-heat bolometer 
	WP11
	30
	Prototype is ready for tests

	11.11
	Characterization of photo-detectors for low background physics
	WP11
	36
	Table with main parameters released

	12.1
	State of the art established for large-scale cryogenic systems
	WP12
	9
	Report available

	12.2
	Multiple SQUIDs on a single chip and HEMT devices
	WP12
	12
	Devices available; report on characterization

	12.3
	Test set-up for validation of scaling of residual heat loads
	WP12
	12
	Set-up ready for use

	12.4
	Definition of shielding requirements complete
	WP12
	15
	Report on parameters available

	12.5
	Test set-up for EMI measurements
	WP12
	15
	Set-up ready for use

	12.6
	Realization of a simple readout multiplexing scheme
	WP12
	24
	System tested

	12.7
	Selection of underground site for integrated shielding
	WP12
	24
	Choice announced

	13.1
	Work package website ready
	WP13
	6
	Website available

	13.2
	Measurement of radioactivity due to impurities in 200gr Cr-50 sample
	WP13
	12
	Listing of measured values

	13.3
	Measure charge exchange reactions for interesting double beta isotopes
	WP13
	12
	Report on website

	13.4
	Installation of PGAA facility at FRM II
	WP13
	15
	Instrumentation operational

	13.5
	Installation of measurement equipment at Double Chooz site
	WP13
	21
	Instrumentation installed & tested

	13.6
	Installation of muon telescope above Ge spectrometer
	WP13
	21
	Instrumentation installed & tested

	13.7
	Implementation of muon tracking routines in CRESST/EDELWEISS
	WP13
	24
	Muon tracking routine operational

	13.8
	Compilation of information an radioisotopes as potential background
	WP13
	24
	Report on website

	13.9
	Explore available atomic traps and their precision
	WP13
	36
	Table with main parameters released

	13.10
	Preparation of scattering test facility using low temperature detectors
	WP13
	42
	Test facility installed & tested

	13.11
	Relevant measurements of ft-values
	WP13
	42
	Report and web release

	13.12
	Design of muon observatory and R&D on extruded scintillators
	WP13
	48
	Design report on website

	14.1
	Formulation of requirements for radioactivity levels in materials to be used in novel detectors
	WP14
	10
	List of requirements released

	14.2
	Monte Carlo code for modelling radioactivity measurements and their efficiency factors
	WP14
	12
	Software released and tested

	14.3
	Code for muon-induced neutron production, transport and detection ready for use
	WP14
	12
	Software released and validated

	14.4
	Software tools for simulating physics effects in different detectors ready for use
	WP14
	24
	Codes validated and available to users

	14.5
	Simulated activation of different materials by cosmic rays at surface
	WP14
	24
	Activation tables published on the web-page

	14.6
	Software tools for calculating background spectra in different detectors ready for use
	WP14
	30
	Codes tested and available to users

	14.7
	Methods for radon suppression established
	WP14
	30
	Recommendations released

	14.8
	Details of detector designs included in the computer codes for detector simulations
	WP14
	36
	Codes tested and released

	14.9
	Conceptual active veto system designs recommended for underground labs at different depths
	WP14
	36
	Recommendations released

	14.10
	Codes to calculate background spectra in novel detectors taking into account detector geometry and response ready for use
	WP14
	42
	Codes tested and available to users


1.3.2
WP2 - (N1): Deep Underground Science Laboratories Network
The development of very deep underground laboratories in Europe began 25 years ago. Initially, these laboratories were excavated to host mainly astroparticle experiments. Today, they also have experiments from other science fields including geology, seismology, hydrology, micro-electronics, biology and others, serving a total community exceeding 3000 scientists.  Currently, there are five running deep laboratories in the EU: the Gran Sasso National Laboratory (LNGS) in Italy, the Modane Underground Laboratory (LSM) in France, the Boulby Underground Laboratory (Boulby) in the UK, the Canfranc Undergroud Laboratory (LSC) in Spain and the Rustrel Low Background Underground Laboratory in France. The field is very vibrant and expanding with many new experiments proposed, new underground facilities in existing laboratories being developed and new infrastructures, such as the Pyhäsalmi Centre of Underground Physics in Finland, being considered.  The expertise, facilities and science built up by these laboratories places Europe in a world-leading position in the field.  However, the drive from laboratories abroad that have ambitious expansion plans, notable SNOLAB (Canada), Kamioka (Japan) and the proposed $0.5B DUSEL (US), represent a major challenge, but also an opportunity.  We believe improved coordination and cooperation amongst the pool of European facilities is vital to meet this changing situation, to help improve efficiency of facility provision, provide better user support for the newly widening community, and provide a clearer vision for European Underground Science able to plan for the future.  The European network of deep underground laboratories proposed here aims to facilitate these objectives, to be the vital focus-point needed.  We envisage the network as centred on three priority task areas, jointly chosen by, and to be overseen by, the CoMag committee of Laboratory Directors.
Task 2.1 Laboratory Cooperative Management - strategy, benchmarking & quality assurance. This action provides, in particular, a core mechanism by which a more coherent EU deep laboratory strategy and vision can be developed. The goal here is to facilitate networking and information exchange between the deep underground laboratories, with the specific objective of improving understanding and agreement on: (i) the detailed operational procedures, structures and protocols used to run the laboratories, (ii) the techniques and structures used to interact with current and new experimental groups, and (iii) the methods and planning procedures used to develop new facilities and services. This active process provides a firm mechanism by which to pursue convergence towards common standards of management and performance, with benchmarking of quality assurance, operational practice and reporting across the underground laboratories.  This is a pre-requesite for establishing a common vision.

This cooperation between the laboratories will be handled through regular meetings of the CoMag board of the directors of the Deep Underground Laboratories, closely connected with this task.  The work is considered here in 4 parts.  The first two parts are directed at developing, in essence, a "code of practice", firstly to gather information on, and then develop, cross-laboratory standards for the laboratory structures and principles, and secondly to develop common benchmarking of quality assurance, operational practice and information reporting across the underground laboratories.  To be able to match optimally the facilities available or developing to the requests by particular experiments, and to foresee new infrastructures, it is crucial to follow the demands from experiments and from the various projects from all sciences requiring an access to a Deep Underground facility. The final two parts aim to address this issue.  Firstly, to develop agreement on standards of practice in the procedures and mechanisms used to introduce and assess new science and users to the laboratories.  Secondly, and of particular importance, to exchange and agree in advance specific standards for safety and accident prevention protocols for planned new extensions to the laboratories as these emerge.  This area will start by comparing in detail the existing practices of the scientific advisory committees of each laboratory, specifically concerning approval of new experiments and the evaluation of running experiments.  

Safety is a common issue for all underground laboratories. It needs to be continually improved, taking into account the experience of running the present infrastructures and the development of new technologies. The past and present experiences of safety issues from each laboratory will be used to propose recommendations for safety procedures in future infrastructures, improve best practice concerning safety in underground laboratories and give recommendations for extensions or new cavities.
Task 2.2 - Service Provision - facility upgrades, new Infrastructure and new users. The second network action focuses on the users and service provision for them; production of new facilities and development of agreed approaches to this, paying particular attention facilities and services for the emerging fields geophysics, biology and environmental science, as well as the large astroparticle science communities.  We envisage four sections here. The first aims to develop cooperation on provision for the emerging sciences. The second aims to run assessment of the demands from the next generation of experiments in general, in order to aid produciton of improve facilities and the design of extensions or new laboratories. This will require organisation of special meetings and generation of reports to survey and monitor the match between demand for new EU deep infrastructure and development plans for medium-scale extensions of existing infrastructures.  Links also to the scientific surveys undertaken elsewhere in ILIAS (e.g. WP4) will be important here, as well as input from, and encouragement of, new emerging deep infrastructures in Europe.

The last two actions here focus on aiding cooperation on the technical aspects of facility extensions.  Firstly, to coordinate joint technical study of small and medium extensions to current facilities across the laboratories. This will require information exchange on matters such as engineering, geology, services, safety and access. This is particularly important for astroparticle physics experiments because the next generation of these will require new, mainly medium scale, infrastructures. There exist already several projects to extend the present laboratories in Europe associated with astroparticle projects, notably at LSM, Boulby and CUPP. Presently, there are projects for intermediate cavities (of order 10,000 m3).  The exchange of technical information on engineering problems, cavity shape and rock quality, specifically will allow clear comparison of the capabilities of each site and hence allow more efficient design of the new small/medium infrastructures. The second aspect here concerns prospects for very large new cavities (up to ~1000000 m3), a much greater challenge from the point of view of the engineering and construction.  To avoid duplication this area can be included through close liason and exchange with the two approved FP7 Design Study programmes, LAGUNA for neutrino and particle physics and ET for gravitational wave detection. One particular issue here, for gravitational wave detectors, is that the seismologic properties of the sites must be taken into consideration. 

Task 2.3: Knowledge Transfer - industrial participation, public and international liason. The final action of the network addresses the vital area of knowledge transfer and outreach to the wider community, society and internationally, but with particular focus on industrial participation.  The first sub-task here concerns this area, a goal being to prospect for the needs of underground access by industry and medicine, and to promote greater industrial collaboration. The deep underground laboratories have already some links with industry and commercial organisations.  This comes, for instance, through the development of detectors; selection of low radioactive materials; and through hosting test benches. However, there is clearly untapped potential for much greater involvement, with mutual benefit from the knowledge transfer available.  Particular possibilities are: development of radiation detectors for homeland security and crime detection; assay of computer chips for alpha-induced memory damage; and use of sites for all-body medical examination.  To aid this objective, it is necessary to develop and advertise a coordinated database of expertise, as well as details of all technical and potential facilities.  This fits with one of the general goals of the network, to define and agree standards for presentation of information.  For instance, it is not sufficient just to list the measured radiation fluxes (muons, neutrons, gamma-rays, radon) of each laboratory.  Rather, these need to be measured and analyzed in the same way to produce comparable values, a standard, that can be relied upon by outside communities, including industry. This can form part of the "mark of quality" label corresponding to the way of characterization of laboratory information, conforming to an agreed minimum laboratory standard.
An important contribution to both the standardisation and outreach aspects can be made by establishing strong links with the major deep underground laboratories outside Europe, particularly SNOLAB and DUSEL in North America and Kamioka in Japan. Direct links between EU laboratories and these other laboratories are not yet established. Public outreach is an area where international cooperation to develop best practice can be of particular mutual benefit and particular benefit to the ILIAS labs.   Meanwhile, other specific areas open for potential cooperation are in low background studies and safety.  Both these can also aid the standardisation and quality assurance goals of the network.  For instance, a common activity of all the laboratories is very sensitive gamma spectroscopy. In coordination with the JRA low background work-package activity, an international standard for the comparison of the sensitivity of detectors, and the procedures for measurement and analysis, will be proposed.

The last, but not least, goal of this task is to develop coordinated specific material to explain and promote deep underground science to the public. The prime method envisaged here is through organization of joint exhibitions, a single ILIAS-LABS web-site and documentaries.  However, a particular aim will be to reach school children.  For this, we envisage new material for school conferences and actions directed at informing science teachers.
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Relationship of WP2 to other WPs
1.3.3
WP3 - (N2): Interdisciplinary Network
There is a significant and growing activity in all the European underground laboratories in science, engineering and commercial applications distinct from the physics and astrophysics which currently dominate. This activity includes geo-sciences and engineering, and life science. Several specific topics in these areas are undergoing particularly rapid growth and have potentially major social and cultural implications. IDnet will investigate all these areas in order to bring out specific domains that may stand to benefit from better integration within and across the existing underground laboratories. Such an exploration strategy will associate new communities and may allow development of a unique multi-site interdisciplinary underground platform with access to:
· space and environments dedicated to specific R&D conditions;
· deep extended areas far away from surface noise allowing studies and observation of the earth and its immediate surroundings;
· in-situ geological medium at various depths below the subsurface weather zone allowing 3D non axis-symmetric approaches of coupled geophysical processes;
· in-situ biology allowing for studies of endemic species, and interaction between engineering material and bio-systems.

In this context IDnet aims:
· to provide a new user-led forum for information exchange between the underground laboratories and across those specific communities, to improve understanding of the opportunities available and to identify areas of common infrastructure and service needs that can benefit from a cooperative approach;
· to build on and integrate the current non-physics underground science and engineering communities in these areas, to identify gaps and inefficiencies in the current infrastructures and services provided;
· to produce through a coordinated effort, strategies for improvements to the current infrastructure and services in those areas and development of new facilities. Together this will allow the realisation of the full potential of the European underground sites for hosting new and exciting work across all these fields;
IDnet proposes the establishment of a representative user panel that can undertake broad scientific coordination across the non-physics fields. This will obviously be done in close collaboration with appropriate national and international funding bodies as appropriate. On this basis IDnet is responsible for the user-panel and interaction with the other ILIAS activities. Reporting to this we propose 2 tasks focussing on the interdisciplinary knowledge coordination and interdisciplinary science needs, as follows:
Task 3.1 – Scientific potential for European ULabs interdisciplinary research. Task 3.1 of the work package IDnet details a new development by including other underground science themes together with new teams. This requires updating methods to identify the potential of this wider community of interest, by gathering information in coordination with DEEPnet, on all the underground facilities in order to establish a comprehensive European multidisciplinary ID card. As well as quantitative data from the underground laboratories, qualitative data from scientists and engineers will be required to determine the best vision for the future of the underground interdisciplinary science and technology.
This new European collaboration requires a combination of (i) site visits to communicate the requirements of the work packages, (ii) meetings with representatives of all the sites, and (iii) training courses implementation in order to establish standard procedures for the surveying of each individual site using the same standardised methodologies.
The first subtask will be dedicated to the development of a European ULabs Database, which quantifies the specific scientific orientations of each site. This database will be a precious tool to determine if and/or how a site can host a specific non-physics experiment. In our mind, this means not the creation of a kind of a “supra-office” to give a green or a red light, but to extend and enrich the already existing collaborative platform driven by ILIAS by developing the most efficient way to work together on any kind of subjects through a joined effort in order to set-up the most efficient projects on underground science.

The environmental description (earth science parameters) of all sites together with their technical specifics described in WP2 is necessary to determine various parameters useful for interdisciplinary experiments, for example joint experiments involving work both at the surface and underground. It is essential to promote common continuous measurement of the variations of temperature, humidity and hydrogeological cycle, magnetic and mechanical noises as well as to collect data on anthropogenic perturbations and issues such as distancies to, and powers of, nuclear power plants, the distance to highways and railways etc... .

All the collected data will be openly available and regularly updated. This requires regular and perennial exchange of experience, allowing the underground laboratories to give updates of recent developments and future proposals and for researchers to assess the viability of their experiments at each particular. Most of the underground interdisciplinary issues are connected to immediate and major societal problems: earthquake risk, climatic changes, water resources issues, to name a few. The dissemination of the results has to overcome the necessary but restricted audiences of scientific publications.

The second subtask aims to promote and support the interdisciplinary research of the European DULs. It is proposed that, where standards do not exist, ILIAS, in collaboration with other European projects, develops the required standards that can be used in any experimental facility. This may cover aspects of surveying, environmental monitoring and how facilities interact with the local community. Moreover, outreach programmes may be developed in cooperation with other local stakeholders, such as schools or industrial R&D facilities, in order for them to understand the importance of underground science and apprehend the educational and economic benefits.

A scientific committee will be set up including representatives from the other networks and JRAs. Names will be proposed by the network and approved by CoMAG. The scientific committee will have in charge to:
· organize the world's first interdisciplinary international conference on Underground Science and Engineering to be held every tw years in Europe. It will provide higher visibility to the community of the opportunities available in all areas of R&D and a clear opportunity for improved dissemination to the general public;
· report every 2 years to the CoMAG about the status and perspectives of interdisciplinary resource;
· motivate site visits to collect the requirements for the different fields of underground science;
· organize half-yearly meetings with representatives of all the underground sites in order to discuss the available services and the potential for new ones;
· evaluate the opportunity to deliver training courses in order to create standard procedures for the survey of each individual underground site in order to allow for a better cross-comparison;
· promote standardized continuous monitoring of the environmental parameters, as well as possible natural and anthropogenic perturbations (e.g. highways and railways, mining activities...).

Task 3.2: Deep-Science. This task concerns science projects performed underground in general  The main objectives are to identify present and potential new users, and to survey the potential  of each laboratory for the different fields of non-physics deep underground science. The aims will be mainly: 
· to promote the capabilities of the underground laboratories, in order to encourage new experiments;
· to collect the data recorded and results obtained by the experiments in the various domains as an input to the DEEPnet database in order to provide snapshots ofeach underground site;
· propose standalone or array of detectors and monitoring protocols to characterize the laboratories with homogeneous or standardized methodologies issued from the new experiments developed.

Two subtasks are envisaged.
The first one, named Deep-Geo, aims to bring together the scientific communities involved in geophysics, hydrogeology, resources and reserves, as well as underground civil engineering. Future scientific programs may require large deep cavities so the joint expertise within this field will be of general benefit, for instance in understanding prevention of cavity collapse, but also the joint scientific community for Geo and Earth science will aim to identify future projects of common interest in the study and exploration of the deep underground environments. The main points are:
· to promote the potential of the underground laboratories in order to encourage new experiments  to investigate rock properties, hydrology, seismology, geo-magnetism …;
· to propose experimental protocols adapted to underground working conditions.

The second subtask, named Deep-Life, has similar objectives as the Deep-Geo subtask. It will bring together the scientific communities in the domain of life science, e.g. the search for endemic or migrating species in rock and in water, medical research, biology experiments and the exploration of interaction between materials like steel, and concrete of the installations underground with the underground bio-systems. The main points are:
· to promote the potential of the underground laboratories in order to encourage new experiments and exploration of underground life;
· to propose experimental protocols adapted to underground working conditions.

For both subtasks, Deep-Geo and Deep-Life, the research and engineering programs that will be performed in the deep underground sites, will be reviewed yearly by the scientific committee in order to help optimise underground science projects. Thus the objectives of both subtasks will be defined year per year, in coordination with DEEPnet and CoMAG, in order to integrate novel methodologies and innovative technologies. Deliverables will be for instance the proposition to render activities permanent (e.g. continuous monitoring programs, long-term experiments) and the evaluation of their scientific and technological impacts, or the organization of training courses for end-users.
1.3.4
WP4 - (N3): Dark Matter Network
This network aims to provide focus for the direct search dark matter community across Europe, the main objective being to achieve greater convergence on strategy for particle searches, linked to the development of the deep underground infrastructures of ILIAS.  This convergence is currently absent in Europe and risks potential loss of international competitiveness relative to the US and Japan. We envisage a physics/site driven network with a strong element of database, data exchange, data analysis and information pooling, plus a strong coordination between theorists and experimentalists (including analysts) for the deep sites.  Two guiding themes are envisaged: firstly, to facilitate cooperation on scientific monitoring of the field, its impact within Europe and outside, plus mechanisms for evaluation and discussion to produce the best community-based roadmap for dark matter research. Secondly, in support of this, to facilitate strong exchange not only within the direct search community but also the indirect and accelerator search communities, those working on closely related experimental areas, notably axion studies, and out to the related dark matter cosmology theory communities.  

To focus this integration a particular objective will be to coordinate better the currently disparate efforts in data analysis across the present underground experiments - to move toward joint, standardised, analysis.  This, running in tandem with better coordination between the LHC SUSY, indirect search and theory communities, can allow significant improvements both in exploitation of existing underground experiments and in development of more unified strategies for future experiments at the laboratories.  By providing such a strong umbrella for the European dark matter community, the network can act also, both within ILIAS and outside, as a conduit for exchange to related areas such as double beta decay, gravitational waves and the HEAPNET community.  Specific experimentalist-theorist joint dark matter meetings will be a key aspect here.  

Finally, the network will aim also to monitor and report on core dark matter technology and R&D innovations in the field worldwide, and undertake a coordination role for such work undertaken within the technology JRA workpackages of ILIAS itself, hence also to underpin efficiency of that work relevant to dark matter.  This includes assessment of new advanced concepts for detection, such as directionality, and in the closely related area of axion searches. Close cooperation with ASPERA/ApPEC where appropriate is included, backed by dissemination, public outreach and a new cooperation on knowledge transfer to industry.  We envisage four tasks, as follows.
Task 4.1 - European strategy and coordination of dark matter and research. This task, the lead activity of WP4, covers production of the community, consensus-driven, strategy for dark matter research itself, including relevance to underground infrastructures in Europe.  This involves close interaction with ASPERA, ApPEC and other relevant bodies as appropriate and includes consideration of industrial and public outreach strategy, coordinated as counterpoint to the scientific issues.  Consideration will be given to well-developed experiments but also new, advanced and emerging technologies.  The aim is not to rank activity but to ensure full and open scientific discussion, with rapporteurs in charge of collecting information and asking questions. We envisage 3 parts here.  The first, via a small team, covers coordination and logistics for gathering the necessary information and chair production, through coordination and agreement, of the necessary reference roadmap for experiment and theory in particle dark matter searches.  The second component, providing the main input to the first, centres around a working taskforce focussed on enabling a continuous scientific review of all relevant experiment technology, covering at least: cryogenic WIMP experiments; liquid noble gas experiments; directional technologies; axion experiments and other emerging technology. The third, vital component, providing further input to the strategy group, is to coordinate better public outreach and knowledge exchange with industry across the community.  The taskforce here aims to improve societal and industrial impact of our dark matter research, to develop a more coherent, efficient, strategy for improving this aspect in the future within the frame of the roadmap.  This activity can contribute also to the general outreach activities coordinated across ILIAS.

Task 4.2 - Direct, indirect, accelerator search theory and experiment coordination. This section addresses the issue of comparing the capability and outputs of the underground direct WIMP search experiments with both experimental and theoretical aspects of indirect searches and accelerator searches at the LHC.  It includes core work on direct detection theory (SD and SI interactions) linked to experimental and infrastructure issues.   A particular objective is to improve theory comparisons of sensitivity, to provide a firmer basis for assessing the complementarity of techniques and development of joint search strategies, all providing further input to the strategy group. We envisage 4 sections.  The first, focussed on dark matter theory, aims to pool, coordinate and review information on the theory of dark matter candidates in supersymmetry and alternative approaches (including sterile neutrinos, Kaluza-Klein states in models of extra dimensions), along with their production in the early Universe and implications for other aspects of the underlying models. A component here, linked to WP14, will focus on community coordination of DM theory tools, to allow improved comparison of theory predictions with direct, indirect and collider searches. Strong theory-experiment interaction is envisaged throughout, facilitated notably through a regular "Hands on Theory and Experiment" workshop, to stimulate exchange of latest knowledge and results between theorists and experimentalists, particularly for Early Career Researchers. This grows the highly successful DM theory workshops in ILIAS FP6.  The second and third sections of this task concern new exchange with accelerator and indirect search communities respectively. The first objective here is to pool information on the sensitivity of LHC to SUSY particles and R-parity conserving SUSY searches as we enter the new era of data from LHC, to develop protocols for improved comparisons with direct search experiments and theory.  The aim is to provide a firmer basis for guiding direct search strategies.  Similarly, with ground and space-based indirect experiments searching for annihilation products from WIMPs, such as ICECUBE, AMS, AUGER, HESS, the objective is to gather improved information on their sensitivity to neutralinos, to allow improved comparisons with direct searches and LHC. Finally, a small section on the broader impact of CMBR and cosmology is included, to consider the implications on searches of fundamental aspects of non-baryonic dark matter distributions in the Universe emerging from CMBR and other structure formation studies.  [Note: this task involves many associate partners from theory institutes. It is agreed that USFD will be responsible for budget administration and deliverables here].
Task 4.3 - Data, statistics and analysis coordination. This task is a key part of the network, aiming to achieve a more unified and open approach to data analysis protocols, comparison and combination of experimental results across the community. This includes development of common platforms and databases for comparison of results from experiments using different technologies and targets, and development of a firmer basis from which to assess comparisons with indirect and accelerator predictions and results and theoretical comparison with SUSY models (WP4.2). We envisage 3 sections here. Firstly, work on common experimental data analysis protocols to gather, compare and distil data analysis procedures used across the community and, where possible, to develop common analysis standards and tools that can ultimately be made available to all.  Key here will be first a pooling of knowledge on techniques for analysis, in particular of recoil discrimination and use of statistics. Secondly, to underpin the first, the network will facilitate: (i) exchange of actual data between partner experiments, for the first time, and (ii) to aid this, development of common agreed databases of analysis input parameters including SUSY, galactic halo, quench, and nuclear form factors. This will require first a pooling and comparison of currently used inputs, comparison and standardisation of these and the support techniques used, such as background results.  Finally, we include a section bringing the above together, to establish actual new joint results built on an agreed common footing, to generate new sensitivity comparison plots and, where possible, to generate new limits by combining for the first time data from different experiments with different targets.  The significance and challenge of this part of WP4 requires particular effort on coordination. For this reason a modest element of manpower, distributed between the main players, is requested.
Task 4.4 - Axions and axion-like particles theory and experiment coordination. The European axion community, through the physics and technology involved, is a proven and highly active, natural partner to the WIMP community, with specific limits and results that can be derived that parallel the direct WIMP searches and analysis algorithms for indirect axion/WIMP signatures that are complementary.  There are also several technologies sensitive to both WIMPs and types of axions, such as KK axions. From this basis the final section aims further to strengthen links between WIMP and axion communities covering activity and concepts in direct and indirect axion and axion-like particle searches and theory. It takes the strong performance of the axion activity in FP6 ILIAS in a new direction, improving links that have grown between this activity and interests in WIMP theory and technology. A prime aim here, as above, is to provide input to the strategy group.  We envisage 2 sections: the first aims to coordinate and overview experimental efforts on (in)direct axion particle investigations; to monitor, review and assess European R&D efforts relevant to axions; and to ensure communication including, as a relatively new field, stimulation of Early Career Researchers.  This part aims also to provide a cross-ILIAS conduit for technology work relevant to direct axion detection, and a link to groups working with earth-bound and/or orbiting detectors relevant to indirect axion detection. The second part concerns axion theory, to coordinate and overview theoretical efforts on (in)direct axions and axion-like particle investigations; to monitor, review and assess European efforts here and ensure communication.  The work here aims also to link with the WIMP theory aspects of the network.  For instance, if the neutralino WIMP exists then perhaps so does the supersymetric partner of the axion, the axino.
1.3.5
WP5 - (N4): Neutrino Mass Network
The purpose of this network is to play a coordinating role for the experimental and theoretical European research towards determining the neutrino mass by neutrinoless double beta decay (DBD) and single beta decay (SBD) experiments. With this European network we aim to support the consolidation of Europe`s present lead in neutrino mass experiments. 

This network builds on the very successful double beta decay network within the present European Integrated Infrastructure ILIAS, which already unified the experimental and theoretical communities of DBD in Europe. As a consequent extension of the former unification this proposed NMnet will bring together, for the first time, the European SBD and DBD communities into one European network. This combination will enable us to profit from large synergy effects, since both fields are dealing with similar low energy physics, similar systematics and technical challenges as well as with similar background problems: The next generation of rhenium SBD experiments will go underground like the DBD experiments did many years ago to suppress background, whereas the next generation of tritium SBD has to take dedicated measures and apply detector shielding to reduce the influence of cosmic muons and radiation. 

We will especially profit from the synergies with the Dark Matter community (WP4) and the theory network (WP7) within ILIAS by common meetings. 

This work package has three main foci:

· to coordinate Europe-wide the detector development and understanding as well as the physics analysis of the present and up-coming neutrino mass experiments,

· to coordinate the theory dedicated to DBD and SBD experiments,

· to discuss new ideas and techniques for a European-wide next but one generation neutrino mass experiment.

The WP goals are organized into four tasks:

Task 5.1 - Low energy physics in neutrino mass experiments. This task addresses the integration and the coordination of low energy physics questions of double beta decay (DBD) and single beta decay (SBD) experiments, which have significant overlap. Our main scientific challenges are to understand better the detector response, the background and the physics corrections in neutrino mass experiments.
We will compare the different approaches used by the various DBD and SBD experiments to underground backgrounds and to the identification of background sources. Background is a crucial issue in DBD experiments, but it is also getting more and more important for the up-coming generation of SBD experiments. Here we will cooperate with the dark matter community (WP4) and the simulation experts (WP14).

Another aim of this task is to coordinate and compare different detector calibration methods, especially for detector arrays with a large number of channels, as the up-coming generation of SBD and DBD experiments is enhancing the number of detector channels compared to previous ones by 1-2 orders of magnitude. Again we will cooperate with the dark matter community (WP4). 

Another low energy physics topic is to compare and discuss the different ways of using detector response to separate signal from background events. Typical examples of methods used to distinguish DBD events (“single-side” events) from gamma events (“multi-side” events) are pulse shape analysis or by  using  the maximum information from multi-channel detector arrays.

Another common feature of the low energy physics of SBD and DBD are the electronic final states  populated by the decaying nucleus in SBD and DBD. E.g. excited electronic final states as well as rotation-vibrational excitations of molecules play an important role in tritium SBD. The electronic final states will be important for the next round of rhenium DBD. The significance of its influence on DBD will be discussed.

Task 5.2  - Single and double beta decay analysis for neutrino mass experiments. This task addresses the coordination and integration of the different methods used to analyse experimental data from DBD and SBD experiments. Special emphasis will be given to comparing results from different experiments, to unify the way the results are obtained in the presence of background and systematic uncertainties. We expect to profit significantly from synergy effects by having the experts from DBD and SBD discussing and comparing the advantages and disadvantages of the various methods. 
Another subtask is to compare the analysis of the two types of SBD experiments, either cryo-bolometers using rhenium crystals or electrostatic spectrometers using gaseous tritium.

We will also discuss how we can use the observables in SBD and DBD to search for physics beyond the Standard Model of particle physics in addition to a non-zero neutrino mass. Here the synergy effects are obvious: although SBD and DBD are looking at different observables they are both sensitive to similar physics effects. We will also discuss these effects and their experimental signatures with the dark matter community (WP4).

In another subtask we will appoint an outreach coordinator and establish a web-page on the DBD and SBD experiments including their scienfitic goals for the general public. 

Task 5.3 - Nuclear matrix elements for double beta decay. This task aims to achieve coordination and integration of the nuclear physics questions in DBD and SBD. We will investigate the nuclear matrix elements of different DBD isotopes with m as leading term as well as by the exchange of squarks, sleptons, neutralinos and gluinos in R-parity violating supersymmetric theories. The determination of the neutrino mass from DBD strongly depends on knowledge of these nuclear matrix elements, whereas for SBD the situation is somewhat easier: Only for a forbidden SBD, like Rhenium, is knowledge of the exact nuclear shape factor needed to extract the neutrino mass from experimental data. 
The various European groups in theoretical nuclear physics are leading the field in calculating nuclear matrix elements. The aim of this task is threefold: to coordinate the different theoretical calculations and compare the results; extend the calculations to more complicated cases (e.g. non-spherical heavy nuclei); and to look much more into the details of DBD observables (e.g. angular correlations of the two electrons) in order to become more sensitive to the origin of DBD (e.g. neutrino mass term versus particle exchange of R-parity violating Supersymmetry). 

Our last goal is to compare the calculations of the DBD nuclear matrix elements to experimental observables in dedicated measurements like two-neutrino decay, SBD, electron and muon capture and charge exchange reactions.

Task 5.4  - Discussion table and think tank for new experimental and theoretical approaches. This task addresses the future of neutrino mass experiments and closely related topics in relation to possible European roadmaps. From neutrino oscillation experiments it is evident, that neutrinos have non-zero mass. Depending on which of the theoretical models describing physics beyond the Standard Model of particle physics is right, the neutrino masses could be arranged either in the degenerate, the inverted-hierarchical or in the hierarchical way. The first two possibilities will be discoverd by the current or up-coming SBD and DBD experiments. To test the third possibility needs new experimental ideas and approaches. The aim of this work package is to profit from the expertise in the various fields of the community to discuss new ideas and approaches in DBD and SBD, which would finally allow investigation of the hierarchical mass scenarios down to 1 meV sensitivity. 
To reach such a sensitivity would be the goal of a next but one generation ultra-sensitive European-wide DBD experiment “DEO” (Double beta decay European Observatory). This would not only be necessary to determine the neutrino mass, but afterwards will become very important as a means to studying the fine structure of neutrino mass scenarios.

We will investigate the possibilities to get information orthogonal to the normal neutrinoless DBD (0) by a measurement of neutrinoless double electron capture (0ECEC), which can only exist as a radiative process.   

We will also use the synergy of experts from the various fields to discuss the future options of new SBD experiments with improved sensitivity.

To allow a real open discussion in this European-wide round of experts there will be also some room for other radically new experimental ideas in low energy neutrino physics.
1.3.6
WP6 - (N5): Gravitational Wave Network




The coordination between the research groups and experiments is a crucial element in the experimental GW search. For this reason the data taking and analysis efforts, upgrade studies and strategies need to be, and are, coordinated worldwide between the major experiments in Europe and USA. 

The European community of GW scientists began, through ILIAS, an integration process that had its largest success in the proposal of a design study for a 3rd generation GW underground observatory, now supported by the European Commission under the Frame Programme 7 (ET design study, contract 211743). This is a ~3 years project (05/2008 - 07/2011) that needs, to be fully developed, a wider favorable scenario, including networking and joint research activities.

Furthermore, very likely in the next decade the multi-wavelength electromagnetic observation of astrophysical sources will move toward a multi-messenger approach including cosmic rays, neutrinos and gravitational waves. As a consequence the collaboration between these fields of astroparticle physics has to be developed and the structuring of a European research community for gravitational waves will ease this collaboration.

The objective of this network will therefore be to increase the level of European coordination in the field of gravitational wave research, both for 2nd and mainly 3rd generation GW detectors. This will allow us to maximize the return on the large investment already made, to enhance the performance of the existing detectors and to prepare the future of this discipline in Europe which is increasingly seen as requiring a large underground infrastructure. This is underlined by the fact that in Japan a large cryogenic underground GW detector is currently under design (LCGT) and in US investigations of the underground issues of future GW detectors are just started- 

The network activity will be based on three working groups each dedicated to one of the following tasks.
Task 6.1 - Detector commissioning,upgrade and simulation. 
The activity in the FP6 ILIAS project has played a very positive role in establishing a real collaboration among the people involved in the commissioning of the two European interferometric detectors of GW: GEO600 and Virgo. The commissioning of the two detectors has been sped up since several experimental problems have been found to be the same and comparing them has helped to find new solutions or to share the existing ones. Moreover a joint noise analysis effort has been carried out and algorithms used for noise analysis and software tools have been compared and, sometimes, exported from one detector to the other. Both detectors will undergo several phases of commissioning and data taking in the next few years.

Therefore a continuing exchange of knowledge between the upgrade & commissioning groups of Virgo and GEO is highly desirable and is expected to be as fruitful as it has been to date. We expect to have collaborative investigations on planned detector upgrades since the choice and the planning of these upgrades is closely related to the experience gained on the operation and commissioning of current detectors.

A first subtask concerns Advanced Virgo and GEO-HF design issues. This subtask should bring together the teams working on the upgrades of the two interferometers to share technological solutions and strategies. The ILIAS next initiative is exactly synchronous with the design, development, realization and pre-commissioning of the 2nd generation GW interferometric detectors and it is considered crucial to support this collaborative effort in Europe.

The second subtask is devoted to the completion of the technical aspects of the design of a 3rd generation GW underground detector, currently carried on by the working packages 1-4 of the ET design study, through the integration of the technological novelties introduced by the R&D activities performed in the JRA dedicated to GW in this proposal and in the other national initiatives. This subtask will have a crucial role in further develop, beyond the conceptual level, the design issues defined by the ET design study that will formally end in July 2011.

The third subtask, complementary with respect the previous two, concerns the simulation of these complex machines and the comparison of the experimental results with the prediction of the simulation tools. Simulation methods have proven to be indispensable for the operation and improvement of the detectors, and we aim for a stronger exchange between the groups on this topic.






.

Task 6.2 - Network data analysis methodologies and gravitational wave sources. 
Over the next few years, gravitational wave (GW) detectors will improve their sensitivities by about an order of magnitude. The improved sensitivity will not only increase the probability of detection but also provide a more detailed measurement of GW emission from any source detectable by the current generation of GW detectors. Moreover, the improved sensitivity will extend the range of GW observations, allowing for new sources of GW to be targeted. 

Development of new DA methods/strategies and theoretical efforts to improve our knowledge of the sources will be needed. Gravitational waves community will also benefit from the interplay between DA and theoretical studies aimed at developing a deeper understanding of how gravitational waves may be emitted by astronomical objects, as this interplay can suggest to concentrate the efforts of both towards specific tasks. 

Moreover, by comparing any GW observation with those made in the electromagnetic spectrum by radio/gamma-ray/X-ray astronomers, one can build a more complete understanding of the physical processes involved in the phenomena that produce GW emission.

A series of workshops dedicated to the different problems in network DA associated with the different GW sources will be organised. DA methods and strategies analysis will focus on the new opportunities of observation opened by 2nd and 3rd generation observatories. Web-pages with the presentations and the minutes of these workshops will be available for public access.

Sub-task 6.2.1 Support the study of gravitational waves sources

In the next five years, it is most urgent to focus efforts on the sources that are considered most likely to be detectable in the near future. The efforts will concentrate on the study of: a) Coalescing neutron-star and black-hole binaries by bringing together groups to collaborate in extending existing tools to carry out the most realistic possible studies of different compact-object binary systems, study which will surely profit of the connections with the numerical relativity community; b) Neutron star and black hole genetics, through a detailed study of proto-neutron-star evolution, of the gravitational collapse of a neutron star to a black hole, of non-spherical supernova core collapse in the multi-dimensional context and investigations of neutron-star dynamical instabilities; c) Neutron-star dynamics, aiming to combine efforts by astrophysicists, nuclear physicists and relativists in attempt to probe exotic physics via the study of GWs from mature neutron stars. 

Subtask 6.2.3 Networking with observational astronomers.

Future detectors will provide us with the possibility of performing GW astronomy. DA and theoretical community will take benefit from the participation of observational astronomers to develop strategies and methods for detecting GW emissions from the respective sources and understanding all the physical phenomena connected with GW emissions. Members of this community will be invited to the workshops in the effort of developing a global network and be prepared from a theoretical point of view to the new possibilities and challenges that the improved sensitivities of the GW detectors will possibly bring.



 
Task 6.3 - Strategy and coordination. 
The main objective of this task is to ensure the overall coordination of the network and to guarantee that the information about the work done and the results obtained within GWnet is spread across the whole gravitational wave research community in Europe and into the other fields of the ILIAS project. To help this task an executive board with representatives from the active areas and poles in gravitational wave research will be set up. This board will overview also the JRA tasks related to the gravitational wave research.

This task will have a crucial role in continuing, after the formal end of the ET project, the coordination activity currently performed in the working package 5 of the ET design study.

Beside the coordination issues, this task will deal also with the outreaching actions, within the ILIAS next outreaching framework, realizing a dedicated web site and supporting seminars and lectures at summer schools and workshops.










1.3.7
WP7 - (N6):Astroparticle and Underground Physics: Theory and Phenomenology
Many experiments in underground and Astroparticle physics have been motivated by theoretical predictions and phenomenological considerations. Furthermore, interpretation of experimental results commonly require theoretical and phenomenological inputs. An integrated theoretical initiative, specifically dedicated to the general theoretical aspects of underground and Astroparticle physics is therefore needed within ILIAS. This builds on the experience of the theoretical network within the previous ILIAS project, and aims to optimally exploit and integrate the expertise present in the European theoretical astroparticle physics community. The scope of this WP is therefore to build up a place where theoretical ideas are jointly discussed and developed. This WP aims at going beyond the specific activities of ILIAS, which addresses the fields of interest of the whole project in a parallel, selective way. WP7 intends to complement this approach by strengthening the links among the various theoretical activities, with a transversal strategy, and by developing new and interdisciplinary ideas. A general approach to the theoretical aspects of underground, and more generally Astroparticle, physics will then have beneficial influence on the directions which will be undertaken in the next years at the European underground facilities. 

This WP aims also at encouraging highly mobile, young researchers to work at the interface of several sub-topics of Astroparticle physics. Strong links will be built with the astrophysics, particle physics and cosmology communities. We aim at developing a common strategy for theoretical Astroparticle and underground physics in coordination with the ASPERA/ApPEC roadmap process.
Task 7.1 - Astroparticle and underground physics European strategy in theory and phenomenology. This activity aims at developing a common European strategy for theoretical astroparticle physics in coordination with the leading guide of ApPEC. Common initiatives involving theorists with interests in the ILIAS activities will be developed, with the aim of approaching the field from a unified point of view. Moreover, strong links will be created with the HEAPNET and ASTRONET communities, offering a further integration of the theoretical activities in astroparticle physics.  A biannual conference on all aspects of astrophysics, particle physics and cosmology relevant for the underground physics infrastructure of this proposal will be organized jointly with the experimental workpackages of ILIAS and with the astrophysics and cosmology communities. The annual conference will also involve invited speakers from the particle physics community, in order to fully cover the fields of knowledge relevant in the Astroparticle physics studies. The coordination strategy will also be realized by participating jointly with the activities of Task 7.2 and Task 7.3 in the organization of study groups on cutting-edge topics in astrophysics, particle and neutrino physics and cosmology. The white papers produced by these study groups will be presented at the big biannual conference.
As a benefit to all the community, this Task will develop a detailed and comprehensive web site with information on institutions, expertise, ongoing projects and results as well as open positions in astroparticle physics at the European level. This task will also prepare a possible future European Astroparticle Physics Centre. Finally, it will coordinate a collective outreach effort for the European theoretical astroparticle physics.

Task 7.2 - Astrophysics and Cosmology as a Laboratory for Particle Physics. This activity aims at developing a truly multi-disciplinary approach to the fields covered by ILIAS by using astrophysics, cosmology, and the early universe as a laboratory for particle physics. Most of the events and projects in this multi-messenger task would have the specific purpose to work out all observational signatures of the various theoretical models and scenarios relevant for the different experiments and detectors in Astroparticle physics available during the funding period of the project, and becoming available within the coming 10-20 years.
A specific subtask will focus on the astrophysical and cosmological aspects of massive neutrinos. This activity will study the role of active and sterile neutrinos in supernovae and as hot dark matter, the particle physics models of sterile neutrinos and their relation to the creation of lepton and baryon number in the early universe, and geo-neutrinos. This subtask has strong links with the activity of Task 7.3, with which it will be coordinated.

Another subtask focuses on the particle physics aspects of relics from the early Universe. This subtask will develop bridges with the previous subtask and the activities of Task 7.3, by looking at the impact of neutrinos on the dark matter issue and by studying how extensions of the Standard Model can address jointly the problem of dark matter, neutrino mass, lepto/baryogenesis and dark energy. In this respect, it will also specifically develop the link to “conventional” particle physics in the context of LHC and ILC, where the Standard Model extensions will be probed directly. A particularly important aspect is proton decay and the stability of ordinary matter as a relic of the early Universe which again has a strong links with leptogenesis and thus with the previous subtask.

A last subtask focuses on the physics of astrophysical sources and of laboratory detection that is relevant for more than one messenger. It will study astrophysical sources such as active galaxies, core collapse supernovae, magnetars and compact binaries. The aim is to exchange information on the status of models and possibly to develop more advanced ones. There is a strong need to develop a more integrated multi-messenger, multi-wavelength approach to modeling sources and study dark matter. coordinating with WP4. This will help to develop effective strategies for the study of dark matter and for direct detection. Strong links to the HEAPNET community will be developed in this context.

Towards the middle and the end of the funding period the first two subtasks will produce white papers on their research subjects which will be presented in the biannual conference organized by Task 7.1.
Task 7.3 - Massive Neutrinos. Following the historic discoveries which led to the Nobel prize in physics in 2002, and because of its relevance to a variety of related fields of research, neutrino physics has become a major focus in astrophysics, particle and nuclear physics and cosmology. It is likely that several crucial questions concerning neutrino physics and precision cosmology will soon be answered. This Task involves the main European research institutions in "Neutrinos in Particle, Nuclear and Astrophysics and Cosmology".

A first subtask aims to elucidate the basic open questions in the field, such as: derive the theoretical inputs to decide if neutrinos are Dirac or Majorana particles; determine the absolute mass scale of the neutrinos; elucidate the physics background of the mixing angle θ13; assess if neutrino oscillations violate CP invariance; understand  the value of the CP violating Dirac phase δCP; improve the determination of mixing angles and mass-squared differences from theoretical interpretation of the next generation of precision neutrino oscillation studies; discuss what is the best way to distinguish between the normal and the inverted mass hierarchy. Our ultimate goal is to answer questions like: what is the origin of neutrino masses? Why are they so small? Are there extensions of the standard model which lead to an understanding of neutrino properties? Are there extra dimensions? These questions are clearly linked with the issues addressed in Task 7.2. 

A second subtask aims to determine as accurately as possible the mixing angles, the differences of the squared masses including the sign of m32-m12 in order to establish either normal or inverted mass hierarchy. One also wants to understand CP violation in the lepton sector based on very accurately measured θ13 and δCP. To this end, one needs to identify theoretically sets of disappearance and appearance oscillation data from solar, reactor and accelerator neutrinos and data with different “magic” baselines in vacuum and in matter and in different oscillation channels. The accurate data needed for these theoretical extensions can require β or pion-muon neutrino factories of high intensity. Finally one will look for extensions of the standard model based on GUT or/and SUSY models, which lead to an understanding of the mass matrix of neutrinos and perhaps even to the origin of the neutrino masses. Tackling these problems is an issue common to Task 7.2.

The last subtask, which is in close connection with Task 5.3 of the Neutrino Mass network (WP5),  will be devoted to the combination of  the experimental limits or data on double beta decay with neutrino oscillation data, in order to obtain a consistent picture of the neutrino masses and mixing matrix. Implications of extensions of the Standard Model on double beta decay will be studied. Constraints on the parameters of the GUT and the R-parity violating SUSY will be extracted from the experimental limits. The quality of nuclear matrix elements for 0νββ-decay will be tested by calculating within the same many body approach other related nuclear observables (like single beta decay, electron capture, muon capture, charge exchange reactions). All these matrix elements are important for extracting the absolute neutrino mass scale and other parameters for new physics (GUT, SUSY, additional dimensions) beyond the standard model. Links with the activity of Task 7.2 are therefore foreseen. We will also determine and assess nuclear matrix elements relevant for dark matter detection which are calculated with the same nuclear wave functions as used in the description of double beta decay, in close connection with WP4. The results of this investigation should drive the experimentalists in the data analysis and design of future detectors.

Towards the middle and the end of the funding period the second and the third subtasks will produce white papers on their research subjects which will be presented in the biannual conference organized by Task 7.1.
1.3.8
WP8 - (TA1): Transnational Access to Deep Underground Science Laboratory
Underground experimental sites are characterized by a very low level of total radiation, due to the reduced flux of cosmic ray muons and of neutrons. The extremely low level of the total radiation noise makes the underground laboratories best suited to host science experiments looking for very rare events or requiring a low-radiation environment. These experiments cannot be performed on the surface because the observation of rare events would be prevented by the overwhelming radiation background. Deep Underground Laboratories are hence the ideal place for delicate experiments in several scientific fields, notably Astroparticle, particle and nuclear physics,  but also gravitational waves, geo-sciences and biology. The low-radiation environment of the underground sites is a unique and characteristic feature, which is not available in any other scientific infrastructure. 

The primary aim of this WP is to coordinate access by external users to the deep underground laboratories in Europe, and to provide free-of-charge access to their scientific facilities. Optimization in the usage of the available infrastructures in Europe, the opening of these sites to new communities, and the wider dissemination of available low-background techniques, will promote improvement in the quality of scientific research. Researchers from the EU will benefit from  the larger availability of underground space for projects related to several scientific fields (not only limited to Astroparticle physics), and of the easier access opportunities to the infrastructures. The existence of multiple sites in Europe with different characteristics (total underground area, rock overburden and composition, seismicity) allows researchers to perform inter-comparisons and to identify the sites that are best suited for their experimental studies. 

Description of work. The underground infrastructures involved in WP8 are: Laboratori Nazionali del Gran Sasso (Italy), Laboratoire Souterrain de Modane (France), Laboratorio Subterraneo de Canfranc (Spain) and Boulby mine Underground Laboratory (UK). The effective coordination of these Laboratories is achieved within the Networking Activity WP2 and the CoMag board. The Transnational Access activity will be closely connected with WP10, with the common aim to improve low-background techniques and the research quality in the underground infrastructures. 
The particular scientific facility of the Deep Underground Laboratories which is offered to external users under this WP is access to low-radiation environments, namely working space in an underground area. However, additional scientific facilities (e.g. the LUNA accelerator at LNGS) and other services available in the laboratories are also provided to external users. The modality of access, the offered support, the user outreach and the selection procedures described below are common for all the infrastructures involved in the activity.
Modality of access under this proposal. Access opportunities are offered to small-scale scientific projects (from a few weeks up to one year) that require infrastructures or facilities available in the DULs. The user group requesting access to an underground infrastructure must submit a written proposal describing the project, which is peer-reviewed by a User Selection Panel (see below). Access to the underground sites must be transnational, namely the majority of the research group and the team leader must work in EU Countries (Member or Associate) other than where the requested site is located. Permanence of each individual user within a given project must be limited to three months.
Access is provided in person (“hands-on”) at the facility, to carry out scientific activities in the underground area (measurements, installation). Users are allowed to use pre-existing facilities (cryogenic devices, shielding, etc.) and/or scientific equipment (detectors, calibration sources, etc.) available in the host laboratory. 

The expected deliverables from user projects are: a final scientific report with description of the work performed and scientific papers submitted to international journals. Users are expected to publicly disseminate, with open seminars, talks to conferences/workshops and scientific papers, the knowledge and results deriving from the scientific activity supported under this WP.  

User access will not interfere with the normal research activity of the host laboratory. Users are granted free and independent access (accompanied by safety staff of the laboratory, if necessary) to their assigned working area in the underground site. They will be requested to know and follow the safety procedures of the laboratory. 

Support offered under this proposal. Support offered to users covers: free access to the underground infrastructure; dedicated space in the underground area; technical, technological and logistic support from the laboratory services; user travel from/to the underground site (one travel each 15 days of stay); user subsistence expenses; consumables and other services (e.g. CPU, disk space) possibly required for the project. Support includes the costs of training and safety courses to new users, according to the policy of the host site. 
Users are offered access opportunities to European DULs hosting world-leading experiments, and they can benefit from full scientific, technical and logistic support. This is expected to strongly stimulate the user research quality, both in the traditional scientific topics of underground laboratories, and in other science fields. In general, only external researchers who are a part of an officially-approved experiment in the underground laboratory are allowed to access the infrastructure and to use its services. This proposal offers to all foreign researchers who are interested in low-radiation and underground infrastructures access opportunity for carrying out scientific projects, with full infrastructure services. In addition, user support includes travel and lodging expenses, that are not provided to normal external users. It is meant to encourage and promote high-quality scientific activity, which may be limited by financial restrictions.

Outreach of new users. The access opportunities to the DULs will be disseminated through several publicity tools: a dedicated website, containing relevant information for new applications (e.g. calls for proposals) and full documentation for existing projects; public presentations given in workshops or scientific conferences, also in connection with the networking WPs; email messages to potential new users. Open seminars held by users and user acknowledgements in scientific papers will also contribute to disseminate the access opportunities within a wide scientific audience. 

The EC funding of this activity will substantially increase access opportunities of European teams to top-level research facilities. This may be the only viable access opportunity for new research groups that are not involved in present experiments in the underground laboratories and/or are coming from science fields other than Astroparticle and particle physics. EC research teams will be encouraged to carry out self-consistent scientific projects that will provide data of general interest for Astroparticle physics (background measurements, development of low-background techniques) or relevant results in other scientific fields. The EC support provided under this WP is hence expected to stimulate high-level scientific research, and to further increase the total number of international users in the European underground infrastructures. Within the ILIAS FP6 programme, TA-supported projects produced an increase in the number of international users between 10% (LNGS) and 25%  (Boulby).
Review procedure under this proposal. The user applications received at the end of each Call for Proposal are peer-reviewed by a unique User Selection Panel (USP), whose members are the four Directors of the DULs and four independent experts from EU Countries. Calls for Proposals will be regularly issued during the contract period. The fact that there is a single User Selection Panel for all infrastructures, which includes external experts, guarantees fairness and impartiality in the review and selection processes. Furthermore, the existence of a unique USP ensures the optimal coordination of user access to the underground sites and the efficient use of the available resources in Europe. 
Priority in the support is given according to the scientific interest of the project and to the actual need to use the required infrastructure. A priority is also granted to researchers from less-favoured EU Countries and to new users of the infrastructures, especially if coming from new scientific communities.
Implementation plan. The deliverable of the WP8 Activity (see Table 1.3.8.b2 - WP8) is a minimum on-site access of 2900 user-days for scientific projects in four years. The estimated number of supported users is about 110 (36 scientific groups).
Unit of Access. The unit of access under this WP is user-day. It is defined as follows: a user-day is one day spent by a single user in one infrastructure, to carry out a given project approved by the USP. A user-day is expected to mean at least 7 hours of work. The time of each user-day will be used for test/installation/data-taking of new experimental facilities (e.g. detectors, shielding) in the allocated space underground, or activity/data-taking at one of the pre-existing laboratory facilities (cryogenic equipment, computers, chemistry labs, etc.) within a given approved project. The unit cost declared in the implementation plan and in Table 1.3.8.b2 - WP8 covers: the infrastructure running costs, technical, scientific and logistic support, access and dedicated space in the underground laboratory, safety training courses.
1.3.9
WP9 - (TA2): Low Background Services in Underground Laboratories
This TA will enable the European underground science community to share and optimise the analytical power for underground radioactivity measurements in general and gamma-ray spectrometry in particular, by enabling outside users to perform measurements with these special detector systems.

It is a logical step to bring together infrastructure for these type of measurements since they are very time-consuming. This TA will thus for the first time allow projects that require many simultaneous measurements, like the follow-up to a recent experiment to study fusion plasma (Wieslander et al., Nucl. Instr. Meth. A, in press), which will require 18 simultaneous underground HPGe-detectors. This TA will also enable faster measurements since typically samples come in batches of several samples and not one by one, which is important for enabling large scale experiments to faster decide on design and procurement issues. It can also play an important role in certain emergency situations as was the case after the Tokai-mura accident in 1999.

Of utmost importance for this type of measurement service is that the participating laboratories measure correctly, know how to calculate uncertainties and have clear traceability chains. This TA will thus require substantial efforts to harmonise measurements by, for example, performing intercomparisons. There will be general intercomparisons as well as specific ones depending on what measurement projects are approved by the selection panel. IRMM will lead this work since its experience in reference materials production and management of intercomparison will guarantee that this is carried out following international standards. INFN-LNGS will take over this work after the tools and routines for TA intercomparisons have been set up. It is also planned that initially IRMM will: (i) set up routines for sample registration and reporting; (ii) transfer all data to the database set up in WP10 and the resource database set up in WP3; and (iii) administer the work of the selection panel. Also this work will be continued by INFN-LNGS. The work on TA2 harmonisation will be described in a report at the end of the contract period. 
Modality of access under this proposal. When a measurement project has been accepted by the selection panel and the laboratory(ies) to perform the measurement(s) have been selected the user sends the samples to the laboratory(ies) and discusses how to prepare the sample and what is of interest (although this is described in the application form). The laboratory informs the user on how the measurement is progressing and should deliver preliminary qualitative data after half of the planned measurement time has passed. Based on this the user and laboratory can agree to extend or shorten the measurement. Finally the laboratory analyses the data and issues a certificate following specific guidelines after the measurement has finished. The user can request the sample(s) to be returned.
Support offered under this proposal. The service offered here involves the possibility of having samples measured for their radioactive components using underground analytical instruments, that are typically (but not necessarily) HPGe-detectors specially designed for underground operation. 
Outreach of new users. In addition to all ILIAS participants, all the European underground laboratories (about 20 laboratories) will be contacted at the start-up of this service. They will be given the chance of applying to be given access to the underground installations. During the first year there will be an evaluation and decision on how to extend the information campaign to other potential users. INFN-LNGS will provide for web-based dissemination of information and guidelines for application in a similar manner as for WP8 (TA1). It is believed that a spin-off from this activity will be better contact between all underground laboratories so that for example joint purchase and storage of special materials that may not be exposed to cosmic rays can be undertaken at the end of this project between all European underground laboratories and users. In a recent review Hult (Metrologia 44, 2007, p.S87-S94) points out that HPGe-detectors have become laboratory workhorses and that the number of underground HPGe-detectors have increased linearly the past 20 years. There is a growing number of users outside the field of fundamental physics so if this trend continues it is likely that this work will be successful in targeting new user communities, although the main benefit is expected for better execution of projects from "old" users.
Review procedure under this proposal. A peer review committee named the Measurement Planning Panel (MPP) will be set up composed of one person from each of the participating laboratories  plus two independent experts. The MPP will follow a set of guidelines that has been approved by the participants. The MPP will review and if necessary revise the guidelines every year. The guidelines state amongst other things that laboratories performing measurements need to participate in measurement evaluation schemes and need to provide budget information and a traceability statement in their certificates. The projects will be selected such that only measurements that require an underground instrument are considered. In case of prioritisation the projects will be judged on their scientific quality and interest, as well as to what extent they are feasible.
Implementation plan. The deliverable of the WP9 Activity (see Table 1.3.8.b2 - WP9) is a minimum access of 564 detector-weeks for low background measurements in four years. 
Unit of Access. A "detector-week" means that a sample is measured for 1 week on a detector located underground.
ILIAS links. Within ILIAS, this WP will have strong links to WP8 (TA1) for dissemination of information and applications, with WP10 (JRA1) for work on improving the quality of underground radioactivity measurements and provide data for the database on radiopure materials and with WP3 (N2) for identifying users in interdisciplinary sciences.
1.3.10
WP10 - (JRA1): Ultra Low BKG Techniques for Deep UG Science Infrastructures
The purpose of this WP (JRA) is to optimize the resources available in the participating infrastructures for performing joint ultra sensitive radioactivity measurements and analysis of low background materials. The main purposes are directed at:

· increasing exchange of information, practices and people among the different underground laboratories in the area of low background;

· improving performance of the low background laboratory infrastructures;

· enhancing the services to users by exploring new fundamental detector technologies and measurement techniques, and by improving the services in quality (e.g. by harmonization of methodologies and protocols - a joint Quality Assurance Program);

· developing further the communication within the scientific community.

The final goal is to run scientific coordination of low background R&D among the different research infrastructures in order to give the best services to Europe. There are 4 tasks as follows:

Task 10.1 - Low background materials, measurements and environments. The use of resources for ultra low-level measurements, which are costly, and permit only a limited number of measurements due to long measurement times, need to be optimized. Furthermore, the increasing demand for better sensitivities and more sample throughput are forcing the participating infrastructures to improve their performance. A common Europe-wide strategy is essential for: 
· the identification of objectives and development of a common strategy plan;

· the identification of possible improvements for the existing  low background infrastructures;

· a common measurement and analysis plan in the existing infrastructures.

A first subtask concerns the building of an ultimate low background facility, an ambitious solution for facing the challenges of the near future. It will improve significantly the performance of ultra low-level detector systems, allowing their sensitivities to be pushed to new limits, beyond the current state-of-the-art. The goal is to build a facility where any commonly known background source should be reduced as far as possible in order to guarantee an almost background free environment. 
A second subtask here deals with development of a new international database for low background materials and detectors, started in ILIAS FP6. The database of screening measurements of ultra pure materials used in physics experiments must be continued. It must be further completed with as much information as possible on existing ultra low-level detector systems and their availability. Moreover, a kind of catalogue of already screened materials, which are still in stock in the infrastructures and could be used elsewhere in other experiments, is extremely helpful to all users. It should contain at least the producer, storage conditions and amount of material available.

A Europe-wide joint Quality Assurance Program must be defined and implemented. This will definitely improve performance by developing new data analysis protocols, by harmonization of analysis procedures, by participating in international inter-comparison programs of accredited institutions and by validation of already existing procedures and protocols. 
A final subtask is devoted to inter-laboratory low background environment monitoring. Knowing the background in the various underground infrastructures is the principal tool to decide whether an experiment can be installed in one site or another. This knowledge is crucial also for understanding of experimental data. In line with what has been done up to now this work must be continued. In order to achieve this goal hardware driven measurement networks for different background sources have to be installed. At the end of the four years period, i.e. during the last year, the data collected by the network will be analyzed for short and long term variations, a very important piece of information still missing. 
Task 10.2 - Advanced low background counting technology. Low background experiments searching for rare events, like double beta decay, dark matter searches, neutrino detection, gravitational waves and others, need specific and dedicated techniques for material “certification”, i.e. finding the most adequate material. The requirements are becoming always more stringent and new and innovative fundamental methods and techniques must be developed.
A first tool consists of radiochemical analysis and techniques. A further development of the well-known method of radiochemical neutron activation analysis (RNAA) is very promising to test radioactive contamination in various types of materials with increased sensitivity. In particular, for solid materials radiochemical treatments of irradiated samples is a very sensitive tool to investigate minimal concentrations of U and Th directly. For future experiments the sensitivity for concentrations below the pg/g level must be reached for the analysis of solid samples. Brand new techniques and methodologies have to be developed and to be optimized. As groundbreaking issue also 226Ra will be assessed directly in order to determine if secular equilibrium in the 238U chain is broken, which is crucial for most of the future experiments. 
The second subtask will concern Gamma spectroscopy and related techniques, aimed at developing frontier gamma-detectors. As the need is growing for more and more sensitive  measurement of gamma emitting radioactive contamination, the best non-destructive technique, new detector systems will be needed. A joint effort is planned in order to put together the expertise and experience available in the participating research infrastructures. The development and the construction of an ultra-low background HPGe-detector array for material assay with sensitivity below the 1 μBq/kg level for uranium and thorium is the final goal.
The third subtask will deal with scintillator counting and techniques and will be centered around the upgrade and use of CTF, the Counting Test Facility at LNGS, which features the least radioactive liquid scintillator existing worldwide. The current sensitivity for U and Th in the liquid scintillator is a few fg/g. This facility, when properly modified and adapted, will be extremely useful to the scientific community for ultra low background material screening. Furthermore, it will be used for studying the performance of loaded and unloaded liquid scintillators by means of a large volume and ultra high sensitivity detector. 
Finally, a subtask will be devoted to the suppression of gravity gradient noise.  Fluctuating gravitational fields will directly couple to each stage of the attenuation chains of the test masses and in particular to the test masses themselves, in this way bypassing all previous attenuation stages. These time-varying contributions to the Newtonian background are driven by seismic compression waves, ground-water variations, slow-gravity drifts, weather and culturing noise with the resulting wave acting as a stochastic gravitational force on the test masses. Since no general filter or shield can be built for gravitational coupling the possibility will be investigated to eliminate this effect from the data stream of the interferometer by using information extracted from a network of seismic sensors. Moreover, the influence of cavern design (spherical versus elliptical) will be investigated.
Task 10.3 - New techniques for Radon and radioactive gases. Ultrapure gases are absolutely necessary in the field of low-level rare event experiments. They are needed for purification purposes, as well as for detector materials. The purification of these gases to get rid of intrinsic impurities and naturally occurring radioisotopes is a big challenge.  Joint R&D will be done in order to investigate the effectiveness and applicability of purification methods experimentally and theoretically. New detector systems with higher sensitivities and low enough backgrounds will be developed. Having them in hand it will be possible to study the behavior of natural occurring radioactive noble gas nuclides like for instance 85Kr and 222Rn at a level of a few atoms per cubic meter. Their investigation down to trace levels is a precondition to understanding their origin and distributions in ultrapure environments, which finally will help in removing them efficiently in future ultra sensitive rare event experiments. The results of this research will give also valuable information for other fields, like radioprotection and health physics.
As a first subtask, a dedicated ultra-low background radon detector for material assay and monitoring at the 1 Bq/m3 level will be designed and built. The new detector will be used for measuring the separation coefficient of 222Rn between gas and liquid phase for N2 and Ar, a missing piece of information of crucial importance for the new experiments. Moreover, the behavior of 222Rn in a dewar filled with a cryogenic liquid will be studied. Also radon emanation of the short lived radon isotope 220Rn will be performed.  The particular hazard of radon gas comes from its daughter products. These are metals that deposit on surfaces and cause severe radioactive surface contamination. Existing purification techniques of surface contamination by radon daughters will be refined. In the following step new procedures for removing surface contamination will be developed. Measurements of the behavior of 222Rn and 220Rn daughters in cryo-liquids like liquid nitrogen and liquid argon will be performed throughout the project. 

The second subtask will concern radioactive isotopes in liquefied gases and gas mixtures. The sensitive detection of other gaseous radioactive trace impurities is extremely important in the field of ultra low-level physics experiments. In particular, experiments using liquefied gases suffer from dissolved impurities. The sensitivity of existing screening techniques will be improved with the goal to construct more efficient purification plants for a variety of gases and impurities. Special emphasis will be put on pre-concentration techniques with cold-traps and the material selection of appropriate adsorber materials. In a broader context also the removal of electro-negative gases will be studied. Finally, the work will be restricted to a limited number of isotopes based on the requirements of the experiments. For these isotopes more detailed studies will be performed. In particular, their behavior in a liquefied carrier gas.
Task 10.4 - Advanced applications for Geo-Science. Low background techniques are becoming ever more interesting also to other fields of physics research (e.g. physics of the atmosphere, of the environment) as well as for other lines of research like geology, hydrology etc. The ultra sensitive detection systems allow for almost background free measurements and for the determination of ultra low traces of radionuclides. Implementation of low background techniques can open up new channels of synergy and interdisciplinary research, with benefit also for applied research. The most imminent application is radiodating. A laboratory will be designed and installed, able to perform hundreds of analyses per year of 14C and 3H for geophysical, palaeoseismological and hydrological research projects. They will benefit from the uniqueness of performing such measurements in the low background environment of deep underground science infrastructures. This will save time, improve the sample throughput and the quality of the results, and reduce also the complexity of sample preparation. One other very innovative aspect is the set-up of an underground network with accelerometers and with piezometric sensors, which will monitor the deformation phenomena in the laboratories induced by natural and anthropogenic factors, in combination with an already existing surface mounted network of the same type. This kind of information has never been acquired before and is important for the understanding of geophysical questions in general and underground physics experiments in particular (e.g. movement of the reference system for space coordinates), as well as for safety aspects. Moreover, these networks will be used for determining the interactions of water and rock for a better understanding and more complete interpretation of the environmental radioactive background (radium geochemistry) and neutron flux analyses (variation of water content and thus of the neutron spectrum). Furthermore, the radioactive contamination in soil, water, ice and atmospheric dust and particles is very important in order to characterize many environmental aspects as e.g. transportation phenomena, erosion and sedimentation.
1.3.11
WP11 - (JRA2): Advanced Techniques for Rare Events Detection
The purpose of this JRA is to develop specific aspects of various detector technologies (both classical and innovative) that can have a large impact on the sensitivityof experiments searching for rare events at the DULs.  The technical developments pursued here have the potential to improve the sensitivity of  existing experiments and to set a basis for new advanced projects, increasing the value of the underground infrastructures hosting these experiments. Key areas of astroparticle physics, such as  neutrino physics (double beta decay, direct neutrino mass determination, low energy neutrino detection), dark matter searches and identification and rare event searches in general, will benefit from these achievements. The JRA comprises 4 tasks, dealing with phonon-mediated low-temperature detectors, noble-liquid and gas detectors, semiconductors and scintillators.

Task 11.1 - Very low temperature solid state detectors. This task addresses  key points in the technology of low-temperature phonon-mediated detectors, with the aim to improve the sensitivity of existing (CUORE, EDELWEISS, CRESST, ROSEBUD, MARE) and future Double Beta Decay, direct Neutrino Mass, and Dark Matter experiments based on cryogenic techniques. Sensitivity improvement in the area of rare event searches needs to contend with radioactive background recognition: cryogenic detectors with double readout (heat+light or heat+ionization) is one of the most promising techniques  which offers unprecedented  sensitivity and active discrimination of natural radioactive background. 
The first subtask aims to develop novel scintillating bolometers for rare event searches. The work will be organized in the following steps: i) selection of compounds for scintillating crystals of potential interest for Double Beta Decay and Dark Matter; ii) characterization of the light yield of the selected crystals; iii) their operation as bolometers  with double read-out (heat+light); iv) studies of their background rejection capabilities. A strictly related subtask will be devoted to the development of bolometric light detectors, to be used in Dark Matter and Double Beta Decay cryogenic searches, capable of reaching a very low energy threshold to be sensitive to a very low number of scintillation photons. The work plan is as follows: i) selection of the optimal materials for bolometric light detectors; ii) development of phonon sensor technology for these detectors; iii) study of coating methods to widen the IR-optical-UV sensitive band.
The objective of the third sub-task is to improve the capability to discriminate surface events in heat+ionization double read-out detectors and to develop thin film sensors sensitive to athermal phonons for event localization in thermal macrobolometers. The work plan is organized as follows: i) advanced study of charge collection and charge trapping in semiconductors at very low temperatures in low electric field; ii) optimization of amorphous Ge and Si sublayers under the electrodes and minimization of trapping at the surfaces; iii) optimization of thin film sensors sensitive to athermal phonons.

The last subtask is devoted to frontier technologies for single beta decay experiments. The objective is to fabricate high resolution fast microcalorimeters  working  at keV energies. In order to minimize the pulse pile-up, crucial issue for the measurement of the single beta spectra, a time response in the microsecond range should be achieved. The goals of these detectors are: a)  to measure directly beta spectra of suitable single beta emitters and b) to be used in MAC-E-filter experiments, such as KATRIN. The main topics are: i) fabrication of magnetic micro-calorimeters; ii) development of transition edge sensors; iii) study of kinetic inductance detectors; iv) characterization of phonon sensors in medium-high magnetic field.

Task 11.2 - Noble liquid and gas detectors. The second task aims at supporting the growing EU community working with and developing underground  experiments that use liquid noble gas or gas-based detector technology. As such this programme is relevant to and pools expertise from the dark matter, double beta decay, low energy neutrino and low background communities across the underground infrastructures. Experiments include  ArDM, XENON, ZEPLIN-II, WARP, GERDA, CYGNUS, MIMAC, DRIFT, LAGUNA, NOSTOS and GLACIER. To provide focus and best combine efforts of the groups, a single key overall objective has been chosen here, specifically the aim is to improve basic physics and detector understanding in the area of production, propagation and collection of charge and light in liquids, saturated vapour and gases following low energy particle interactions.

The first subtask, dealing with basic ionisation and scintillation process at keV energies, aims at extending our knowledge of the basic physics of ionisation/scintillation production and propagation in noble liquid and gas detectors below 20 keV energy depositions with, as a specific theme, an aim to improve understanding of the propagation properties of UV and XUV scintillation light in detectors. The work will focus on the influence and control of electronegative impurities and standardisation of the approach to this problem.
The second subtask concerns charge readout, focusing particularly on improving event reconstruction and imaging techniques that can quickly benefit the experiments. The  key issue will be improving basic operation and stability of advanced low background micro-pattern charge gain (MPDG) technology, through a coordinated test programme.  The specific aim here will be physics optimisation of MPDGs (and electronics) operated in saturated vapour, RTP gas and in noble liquid in relation to event positioning, fiducialisation and track reconstruction. 
The third subtask will be dedicated to the development of advanced techniques of light readout and event reconstruction. The photon readout work will likewise focus on comparison of latest photo-sensitive devices, optimized specifically for use in cryogenic liquids or gases, including technical comparison of latest PMTs, Si-PMTs and APDs regarding robustness, quantum efficiency, low noise and low background qualities.   Assessment in relation to UV wavelength shifter production and placement schemes will tie this to the first subtask.

The final subtask here unites the others to focus on improving our understanding of the practicalities of building large (tens m3) and very large (thousands m3) underground liquid or gas experiments, specifically in relation to light  and charge collection issues.  Two linked areas are envisaged here.  Firstly, measurement and assessment of the practical limits to the size of detector volumes in relation to electron drift distance and light transport achievable in gases and liquids, and in relation to position resolution and the practicalities of high voltage distribution. Secondly, assessment of the role of electronegative gas impurities and the practicalities of achieving necessary purity in large volume liquid and gas detectors.

Task 11.3 - Advanced semiconductors  with active and passive background control. This task concerns the development of beyond state-of-the-art techniques to reduce radioactive background signals in semiconductor detectors to an unprecedented low level. The successful application of these novel techniques will dramatically increase the sensitivities of forefront experiments at underground laboratories which search for neutrinoless double beta decay, dark matter and low energy neutrinos. Moreover, these techniques will boost the sensitivities of deep underground facilities for high-purity material screening. 
The first subtask addresses the optimization of electrode segmentation schemes for HP-Ge and CdZnTe detectors for background suppression and particle identification. The segmentation scheme will range from few segments per detector for HP-Ge detectors to pixelization in CdZnTe crystals. Optimized schemes depend on the type of radiation ((, (, (, (, n), type of radioisotope, semiconductor properties and available technology. 

The second subtask concerns the implementation and characterization of a novel ultra-low background germanium - liquid argon hybrid system at a deep underground laboratory. Bare high-purity germanium (HP-Ge) diodes will be operated in an instrumented and shielded liquid argon (LAr) detector with one ton mass. The liquid argon scintillation light serves as an active veto system to discriminate background radiation. Different types of HP-Ge detectors (standard coaxial, novel p-type point contact detectors) will be operated in the instrumented liquid argon shield. The achievable background levels for double beta decay searches and material screening will be studied and compared with Monte Carlo simulations (in cooperation with WP14). 
The third subtask comprises the development of advanced pulse shape analysis techniques in HP-Ge detectors (coaxial, p-type point contact and segmented electrodes) and in liquid argon hybrid detectors. The characteristic signal time structure depends on the type of interacting radiation ((, (, (, (, n). Optimized filters will be developed to recognize the signal generating radiation and applied to single detector components (HP-Ge, LAr) as well as to Ge - LAr hybrid detector systems.  

A final subtask will address the key question of achievable combined suppression factors and particle identification for the different radiation types and event topologies using optimized segmentation schemes, active veto system and advanced pulse shapes. The correlation and anti-correlation (‘orthogonality’) of the different suppression techniques will be investigated.

Task 11.4 - Scintillation detectors for rare event searches. The aim of this task  is to develop new and refine existing technologies of scintillation detectors adapted to ultra-low background environments in underground infrastructures. The work will focus on the development of scintillator materials and photo-detectors in parallel. There is a large scope for working together with industrial partners which both produce and use scintillator detectors in medical physics, bio-imaging etc. 
This task will address specific issues regarding the light yield, transparency and radiopurity of  scintillators as well as the development of highly efficient and ultra-low background photo-detectors optimized for dark matter, direct neutrino mass, low energy neutrino detection and double beta decay experiments. 

The first subtask of the work will focus on the development of ultra-low background solid scintillators with unprecedented energy and time resolution. In practical terms this mean an R&D program aimed at maximising the light collection in scintillators. Both organic (plastic) and non-organic (mineral) scintillators will be investigated. We will also explore the possibility to address energy and time resolution requirements simultaneously with a hybrid (PHOSWICH-like) scintillator.

The aim of the second subtask is to develop a highly efficient, ultra-low background liquid scintillator. R&D efforts will be dedicated to deep purification methods from radioactive impurities. This is of primary importance if this type of detector is to be used for low energy neutrino detection (solar neutrinos, supernova neutrinos) and for double beta decay experiments. Another key point is to maximise the light output, uniformity and transparency of the scintillator to reach the best possible energy resolution especially for detection of low energy electrons (up to a few MeV). Finally, an extensive R&D will be carried out to investigate and develop metal-loaded liquid scintillation detectors with applications for solar neutrino detection and double beta decay studies. 

Development of high quantum efficiency and very low radioactivity photodetectors for future double beta decay, dark matter and other low background experiments is the aim of the final subtask. Recent breakthroughs in the development of super-bialkali photocathodes by Hamamatsu and Photonis have laid an excellent basis for this program and made it extremely promising for the future.
1.3.12
WP12 - (JRA3): Support Technologies for Underground Operation
This work package composes three tasks: large cryogenic infrastructures, readout electronics for the detectors in such infrastructure and the shielding arrangements around them. It is aimed at the advanced technologies needed for operating in an underground environment large scale detectors for rare event searches and 3rd generation gravitational wave interferometers. Our integrated design approach is likely to yield substantial cost savings and shortened commissioning periods.

Cryogenic detectors, providing excellent sensitivity, need to run in an environment that is virtually free of thermal fluctuations, vibration, electro-magnetic interference and electronic noise. Realizing excellent detector performance requires an equally excellent environment that is much quieter than would be sufficient with conventional, less sensitive, detectors. The control of acoustic and electro-magnetic interferences, e.g from compressors, pulse tube coolers, etc, is a most important issue in this respect, covering all sources in the underground site, in the surface buildings and in the environment external to the cryostat. In gravitational wave detectors, active vibration controls of cryocoolers could be implemented. The detectors and front-end electronics must be designed such that optimum immunity against residual spurious electric and acoustic signals is guaranteed. 

The large number of detector elements expected for future experiments needs radical new thinking in the realization of the two types of electronics (high- and low-impedance readout) in use. The front end is especially crucial in regard of noise and heat load properties. Thermal detectors, measuring temperature or non-equilibrium excitations, and also liquid noble gas detectors, need precise temperature control for low-noise performance and gain stability.
For next generation rare event searches, an integrated shielding will be essential to achieve the envisaged level of sensitivity. A concept for such a shielding must include preparation of a potential underground site itself as well as active and passive components. In addition, there is a strong interplay between requirements from the cryogenic and electronic infrastructure, selected materials in the vicinity of the detectors and needs for a hermetic and efficient shielding.
Radio-purity of materials is essential. Here we address surface cleaning and protection at all steps, from after material procurement, during manufacturing, assembly, testing, storage, transport, and final mounting in the underground facility.

Task 12.1 - Large Cryogenic Infrastructure. This task is organized in three sub-tasks, addressing key issues in supporting technologies for cryogenic infrastructure of ultra-sensitive massive detectors, operated deep underground. 

The first subtask concerns vibration control. The objective is to develop techniques for design and operation of vibration-free cryostats suitable for housing tonne-scale dark matter targets and heavy test masses of gravitational radiation interferometers at deep underground sites. Cryogen-free cooling and traditional liquid cooling will be compared. Both cooling methods exhibit sources of vibration (pulse tubes, boiling liquids, turbulent flow) limiting the ultimate sensitivity of cryo-detectors and gravitational wave detectors. Combining the relevant know-how of the participants, we plan to develop the expertise and the techniques necessary to achieve unprecedented low levels of vibration and high immunity against residual mechanical oscillations. The work on vibration control will cover: i) Assessment of mechanical oscillations from various sources of equipment underground. ii) Study of vibration propagation from external sources to detectors, using data from the detectors. iii) Study of both passive and active vibration isolation schemes for cryogenic detectors. iv) Study of methods for reduction of microphonic conversion of vibration into electronic signals. v) Study of the contributions of mechanical vibration to residual heat loads and mitigation methods.

The second subtask deals with surface cleaning and protection. Its objective is to develop and refine cleaning procedures and treatments for surfaces in low-background environments through knowledge transfer gained in extreme vacuum applications to areas covered by the low-background community. The involved communities (extreme vacuum and low-background, as well as extreme cleanliness, high vacuum, gravitational wave communities) will need very clean surfaces, both for detectors and components. Separate, special procedures have been developed in the past, and we aim to bringing isolated knowledge together through the following steps: i) Assessment of vacuum and low-background requirements. ii) Review and evaluation of available methods for cleaning and surface treatments. iii) Establish optimum cleaning procedures, including minimizing radioactive surface contaminants. iv) Establish best practice for protection of clean components up to assembly into the detector array.

The third subtask concerns residual heat loads and control of temperature. The objective is to find out the scaling laws of residual heat loads for cold masses of several hundred kilograms; and to develop modern techniques of temperature measurement and control of the operating parameters (temperatures, flows, pressures, liquid levels etc) of cryogenic apparatus. Investigating new materials and design solutions will be necessary for the thermal link between the cooling system and the monitored sensing masses in third generation gravitational wave detectors and future dark matter detectors. The work will be organized as follows: i) Assessment of the current status and evaluation of promising new techniques. ii) Validation of the scaling laws for heat loads, using a purpose-built test set-up. iii) Modelling of low-noise thermal links and the optimization of such links. iv) Temperature measurement and control in the milli-kelvin temperature region. 

Task 12.2  - Readout Electronics and Data Acquisition. This task addresses key points of the electronics needed to operate cryogenic detectors and modern data acquisition systems in general. The experimental work will be organized in four sub-tasks. 

The first subtask concerns low-impedance readout. The objective is to develop multi-channel SQUID systems for reading out low-impedance sensors. Such systems are required as front-end electronics for cryogenic detectors with transition edge sensors and as multi-channel magnetometers for fundamental science and medical imaging. The work will be organized in the following steps: i) Assess the heat load of wiring for multi-channel readout systems.ii) Examine options for wiring and heat sinking. iii) Analyse and compare different multiplexing schemes. iv) Explore higher-density SQUID sensors on a shared chip.

The second subtask deals with high-impedance readout. The aim is to develop multi-channel readout of high-impedance sensors as needed for the front-end of multi-channel data acquisition systems. There is a need to develop a new generation of low-power, low-noise and very low-temperature field-effect transistors. Large TPC-style dark matter detectors, operating in multi-channel configurations, need new developments of cost-effective, scalable, low-noise readout electronics, pulse parameterization, track reconstruction and multi-channel pulse digitization systems. The work will be organized in the following steps: i) Exploration of low-noise FET-based preamplifier designs. ii) Address causes and mitigation of microphonics and aspects of wiring. iii) Develop fully ballistic transistors based on the concept of mesoscopic physics. iv) Develop ultra-low noise HEMTs. v) Develop multiplexing schemes for multi-channel systems.

The third subtask is dedicated to the development of modern Data Acquisition concepts: the principal aim is to provide cost-effective solutions for multi-channel systems. The work will be organized in the following steps: i) Assessment of requirements on DAQ in terms of cost per channel, requirement on noise, speed, ii) Compare traditional methods with continuous digitization methods near the signal source. iii) Investigate cost-effective methods of signal filtering and transport. iv) Explore the division of triggers into successive levels of sophistication. v) Address links between high-volume signal data and data for slow control.

The fourth subtask concerns the control of electro-magnetic interference. The objective is to develop a guide of best practice for proper design to reduce the emission at the sources of interference, and to ensure a high level of immunity against the remaining radiated and conducted interferences. The work will be organized in the following steps: i) Model and assess sources of electro-magnetic interferences, using a purpose-built EMI set-up. ii) Develop techniques for measuring and reducing the strength and the emission of the sources. iii) Elaborate on techniques and best practice on minimizing the propagation of the interferences. iv) Test various aspects and systematic techniques on existing setups.

Task 12.3 - Shielding Construction Technologies. This task addresses key points of the shielding required for very-low count rate experiments. It is organized in three subtasks.

The first subtask aims to develop design concepts for passive shielding of detectors against neutrons and ionizing radiation. Tonne-scale experiments are significantly larger than state-of-the-art. The structural aspects of massive shielding needs exploring, including requirements for the general layout of underground sites. The work will be organized in the following steps: i) Carry out broad survey of possible shielding design options. ii) Assess the requirements on mechanical properties of the shielding design. iii) Develop shielding designs compatible with the requirements of large-scale systems. 

The second subtask, dealing with active shielding, aims to develop veto systems for high-energy muons and other particles and radiation potentially creating fast neutrons. A programme is envisaged that focuses on the development of practical solutions to large-scale active neutron vetos relevant to multi-ton scale liquid or solid state dark matter detectors and 1000m3 of TPC; construction and continuation of small prototype tests underground (Boulby, LSM); optimization and design development.  Further activities include the development of active external shielding strategies and their relation to passive shields, specifically for large scale detectors; optimization and design development. The work will be organized in the following steps: i) Explore all possibilities that could cause fast neutron production within the protected volume. ii) Develop and assess possible designs of muon veto systems. iii) Compare solutions implemented by using solid detectors and liquid targets.

Finally, the third subtask is dedicated to the study of shielding arrangements. The objective is to develop optimum strategies for the distribution of shielding, i.e. which parts of it could be installed and integrated into the laboratory infrastructure and which elements are best placed around the individual experiments. In view of tonne-scale dark matter experiments, part-integration of shielding into the host laboratory will be investigated. An option to be explored is the design of a water Cerenkov veto shield, instrumented with low-activity PMTs and water. Methods of water purification and detail of storing the water when access to the equipment is necessary will be studied. The work will be organized in the following steps: i) Summarize and assess shielding requirements by current and planned experiments. ii) Iterate shielding concepts with regard to cryogenics, electronics and material purity requirements. iii) Discuss long-term implications of shielding strategies. iv) Provide suggestions for optimum solutions.
1.3.13
WP13 - (JRA4): Aboveground Experiments for Underground Research
Today's deep underground experiments have reached sensitivities so high to be limited now by background induced by the cosmic radiation remaining even in the deep underground laboratories. To further improve the sensitivities, this work package will develop strategies to supress this background. This involves the study of muon induced background reactions at the existing experiments as well as measurements at dedicated beam facilities. 

Two tasks will deal with the muon induced background, one at accelerator beams, one at existing experiments and a third task with the study of double beta nuclear matrix elements and relevant background. The study of this background, of the response of the detectors to muon induced backgrounds and of the influence of various components of the experiments on muon induced background is very important for the design of future larger scale infrastructures at underground facilities. 

Task 13.1 - Common issues, work package coordination, outreach, reporting. The overall structure of the work package will be coordinated within this task, including the organization of the general annual meetings of the work package. But also other issues of general interest for all tasks will be dealt with, such as exchange of information and people between the different tasks and, if necessary, invitation of external experts. 
Task 13.2 - Study of muon induced background at existing experiments. Experiments in astroparticle physics rely on the suppression of muon induced background with passive shielding (in underground labs) and active shielding (muon veto systems). While in the past muon veto systems acted as a hardware veto, nowadays most DAQs allow full storage of all events for an in situ measurement of muonic background. This information can be utilized to gather knowledge about muon induced processes in more detail, e.g. for cross sections, neutron multiplicity and radioisotope decay signatures. All these experiments have in common that measurements of this type of background can be improved if in addition to the existing experimental setup dedicated neutron and/or muon detectors are operated. The collaborations of different experiments will work closely together on these topics and provide data on this specific background subject that can be utilized to improve background reduction techniques.
There are several scenarios where small add-on equipment can increase a lot our knowledge of muon induced processes. By measuring simultaneously the muons and the muon track together with neutrons either in Dark Matter detectors or in dedicated neutron detectors the rates of neutron production and the lateral size of the 'neutron-showers' can be determined. This knowledge would be extremely important for the shielding design of rare event detectors.

A large and low-background detector at shallow depth like Double Chooz is an ideal site for these studies. In particular, the sensitivity to neutrons makes the detector a helpful tool to investigate the production and propagation of fast neutrons in rock, in the shielding and in the liquid scintillator itself. We plan to perform parasitic measurements in this context. 

Another approach aims at optimizing the efficacy and the cost of an instrument capable of vetoing muon cascades, measuring muon fluxes as a function of the incoming direction, and measuring neutron fluxes. 
Task 13.3 - Dedicated irradiation experiments to study background activation and detector response. The design and analysis of low background experiments depend critically on Monte Carlo simulations. The input of the simulation codes are taken from experiment, sometimes even in a simplified form. However, due to lack of reliable information in many cases only estimates based on models or evaluations of neighboring nuclei can be used. Thus, we wish to measure cross sections and (static and dynamic) parameters of nuclei of interest in low background experiments. Similarly, a proper and precise understanding of the detector response to different particles at various energies increases the background reduction capabilities enormously. 
A specific subtask will concern prompt gammas emitted after production of 77Ge on 76Ge and the inelastic excitations of 76Ge. 76Ge is used for the search for neutrinoless double beta decay in the presently most advanced projects. Active measures with veto detectors will remove most of the muon-induced background.  But not all muon-induced neutrons can be identified, however they can start other reactions. In particular, the neutron capture on 76Ge leads to 77Ge which beta-decays to 77As which further decays to 77Se. Unfortunately, the Q-value for the beta decay in 77Ge is above that for the double beta decay. Further background can arise through gamma rays of the prompt and delayed cascade in 77Ge and 77As. The capture rate is of the same order of magnitude as the expected double beta decay rate. The gamma spectrum after capture will be measured next at the Munich reactor FRM II. Better knowledge of the cascade will permit an improved background reduction.

Neutrons with kinetic energies above 4 MeV can induce a gamma transition of 2040 keV which is extremely close to the Q value. Up to now, the excitation of only the two lowest states in 76Ge have been investigated. The neutron facility at the Tübingen Van de Graaff can be adapted for a study of angular distributions and excitation functions in the range from 2 to 18 MeV. The measured cross sections will serve for improved Monte Carlo codes (in cooperation with WP14) and better background suppression.  
The second subtask will concern recoil calibration of Dark Matter detectors. The development of new methods for particle identification related to the search of rare events as for example in the case of direct Dark Matter detection is mandatory. The possibility of particle identification is an extremely important tool to reduce the background and to identify the rare signals one is looking for. As an example, Dark Matter detectors can distinguish between nuclear recoils and electron recoils by reading out two types of signals simultaneously such as charge and heat or scintillation light and heat (see WP11, Task 11.1). The response of such detectors to nuclear recoils as induced by neutrons has to be calibrated. The ratio between the two signals, e.g. between charge-signal and heat-signal has to be determined as a function of particle energy in dedicated beam experiments. 

The third subtask will deal with radioisotope production by high energy neutrons. This mechanism is an important background component in low-level experiments. This plays a significant role in activation of materials while on the surface and for very low background experiments also the in-situ production is a concern. Hardly any experimental data exist for MeV neutrons, so the cross sections are completely unknown. Simulations of these processes are investigated in JRA2, while the activities here will be on measurements using the neutron laboratory at the ELBE accelerator (FZ Rossendorf). This facility provides a high intensity of neutrons from about 1 MeV up to 35 MeV. Various target materials will be exposed to the neutron beam and measured with a Ge-counter close by.
The last subtask consists of a feasibility study for the irradiation of enriched 50Cr. The objective of this subtask is to make use of a small amount (about 200 g) of the existing enriched 50Cr (14 kg) to study the feasibility of a future irradiation. The irradiation of the existing 50Cr will allow production of a high intensity neutrino source which can be used in an underground laboratory for the study of rare processes. The research potentiali of such a source is well studied in the literature. As an example, we may consider searches for a non-zero neutrino magnetic moment, for non-standard electroweak couplings and for investigating the feasibility to detect neutrinos via zero-threshold interactions. A number of issues must be addressed in order to establish a procedure for irradiation. In particular, the measurement of radioactivity from impurities (mainly Co and Ag) and the development of a simulation code. This feasibility study will help further developments and efforts that aim to make use of the 50Cr to perform research in underground laboratories.
Task 13.4 - Experiments of relevance for double beta decay measurements and the involved nuclear matrix elements. The extraction of a sensible neutrino mass out of double beta decay measurements requires a low background and the knowledge of the nuclear transition matrix elements involved. The theoretical calculation of these matrix elements is a challenging theoretical task (see WP5, task 5.3), and the calculations by various groups even show divergent results.  To provide calculations with urgently needed experimental data, several new measurements have been proposed. These constitute charge-exchange reactions in the (n,p) and (p,n) reaction and measurements of the ground state decay properties of the intermediate odd-odd nuclei. Only through a concerted experimental and theoretical effort can one hope to improve our knowledge of nuclear matrix elements. Furthermore, calculations and experiments alike must be extended to as many double-beta decay nuclei as possible in order to arrive at a consistent picture of the nuclear physics.
Measurements of charge exchange reactions allow a detailed study the Gamow-Teller transitions for the (n,p) and (p,n) direction on the mother and the daughter nucleus. The product of each two GT transition strength values, i.e. GT+ and GT, in the intermediate nucleus, defines the nuclear matrix element for the 2-neutrino case. The exact knowledge of the 2-neutrino matrix element is then a pre-requisite for a reliable theoretical calculation of the 0-neutrino matrix element. The (3He,t) reaction is the key experimental tool to study spin-isospin Gamow-Teller (GT) excitations in the (p,n) direction. Similarly, the  (d,2He) and (t,3He) charge-exchange reactions are the tools for the excitations in the (n,p) direction and are connected to the  GT strength. Both experiments are mandatory to provide the two “legs” for the evaluation of the double-beta decay matrix elements. The experimental conditions for performing these experiments were developed with great success at RCNP (Osaka), KVI (Groningen) and MSU (East Lansing) in the past few years. The facility at RCNP is a world unique facility allowing (3He,t) measurements with sufficient resolution. Experiments using the (t,3He) reaction as an alternative to (d,2He) are presently being exploited at the Cyclotron Facility at MSU. Members of JRA 4 are involved in this enterprise. 

The electron capture (EC) branching ratios are one of the most important parameters for evaluating nuclear matrix element and ground state properties of the intermediate odd-odd nuclei in double-beta decay. A novel technique to measure the EC branching ratios has recently been proposed, where an ion trap at a radioactive beam facility is the central component. This novel technique will dramatically increase the sensitivity limit. Complementing this with information from charge-exchange reactions would give a rather complete picture of the nuclear matrix elements involved in the 2-neutrino and the 0-neutrino case alike.  

This task will deal also with precision mass measurements of DBD candidates using atomic traps.  Q-values for DBD are known for most of the isotopes only to an accuracy of a few keV. However, the close proximity of some background lines to the DBD peak region might require a more precise value to determine the possible overlap. Secondly, it has been shown that for double electron capture there is a resonant enhancement in the decay rate if the initial and final states are degenerate. For that the Q-values have to be known on the level of 200 eV or less. The method for obtaining such precision is mass spectroscopy using atomic traps.
1.3.14
WP14 - (JRA5): Simulations for Underground Infrastructures
Based on the progress in Monte Carlo modelling achieved by several working groups in the FP6-I3 programme ILIAS, this JRA aims to provide underground infrastructures and future large-scale experiments with innovative software solutions able to model experimental conditions with high precision. The focus of the simulation work will shift from predictions of general features of background radiations (as in ILIAS FP6) to calculations of complex physics phenomena in underground laboratories and advanced detectors in different areas of underground research (dark matter, neutrino physics, double-beta decay). This will lead to accurate calculations of the sensitivity of novel detectors. The key feature is integration of most computer simulations for different experiments into a single package organised as a database of computer codes. Unlike ILIAS FP6, with several groups in different WPs working on different aspects of background simulations, a coordinated approach is proposed here, i.e. a single WP to deal with simulations for all underground infrastructures and novel detectors. This will allow better use of resources (including human resources) during the R&D stage of large-scale dark matter, double beta decay and neutrino detectors. This WP will focus on accurate calculations of the expected effects for specific detector designs. Knowledge of the simulation techniques, physics models, detector features will be shared and used by all participants of the programme, to the benefit of the particle astrophysics community in Europe. Non-European organisations will also have access to the simulation tools and results via published works, joint meetings and workshops (also through the Network Activities). The results should have large impact on the development of the field of underground astroparticle and neutrino physics through the accurate modelling of detectors and predictions of their sensitivity. In a larger perspective, accurate Monte Carlo models of backgrounds in detectors based on different technologies may be used in broad areas of physics, such as particle physics, astrophysics, nuclear physics etc. They may also be required by applications in medicine, safety and security (including nuclear security).

An important aspect of the proposed JRA is the analysis of the experimental data from currently running detectors. The results from existing experiments will form the basis for benchmarking the Monte Carlo models. A key element here is the coordinated data analysis and modelling of several experiments in different areas of research (dark matter, double beta decay, low-energy neutrino physics, low-radioactivity techniques etc.), performed within a single working group, emphasising the integrity of the approach to future detectors built using cutting edge technologies. 

Task 14.1 - Background from radioactivity in underground infrastructures. This task aims at accurate investigation of various types of background associated with the radioactivity of detector components and surroundings (rock, lab walls etc.) and will be carried out in close cooperation with WP3. The goal will be achieved through the measurement of concentrations of radionuclides in various materials (WP3), calculation of the efficiency of the detectors used for this purpose and simulation of the backgrounds for particle astrophysics and neutrino experiments using the results of the radioactivity measurements. This will allow the optimisation of the design of future experiments and accurate prediction of their sensitivity.
The first subtask concerns the calculation of efficiency for low-level radioactivity measurements. It addresses a key question of the accuracy of the measurements of concentrations of radioactive isotopes, especially when these concentrations are small. It complements the measurements of radionuclide concentrations which will be carried out in WP10. The following activities are foreseen for this subtask: (i) simulation of detector response for low-level radioactivity measurements (Ge and Si surface barrier detectors); (ii) modelling of the sources of background in these detectors and protocols for background subtraction; (iii) estimation of uncertainties and sensitivities achievable for different isotopes, sample materials and other parameters.
The second subtask is dedicated to the study of background from radioactivity in running and future experiments. It will provide a detailed analysis of existing experimental data to determine the sources of background and to suggest ways of its suppression. Part of this study is being done within funded programmes of different experiments and is also included in ILIAS FP6. Here we propose a coordinated approach for the analysis of all available experimental data and associated Monte Carlo simulations to ensure: (i) the correctness of the procedure; (ii) the extrapolation of the results from a particular experiment to future detectors based on similar or different technologies and aimed at similar or different tasks; (iii) maximal benefit to the science. 

The brief work plan for this sub-task is as follows: (i) analysis of experimental data from running experiments (dark matter searches, double beta decay etc.) to determine the spectra of background events caused by various radiations; (ii) simulation of energy spectra of background events in these experiments from known sources using the measurements or estimates of concentrations of radionuclides in materials (link to WP2-WP10); (iii) estimation of the material contamination from the experimental data; (iv) identification and localization of the background sources in running experiments; (v) extrapolations of the results (using detailed Monte Carlo) to  future large-scale experiments.

The third subtask deals with background induced by radon and its progeny. First studies within ILIAS FP6 working groups showed that radon-induced background (simulations of which were not explicitly included in the ILIAS FP6 programme) may cause severe damage to the sensitivity of underground experiments. The present programme is to revise the information about this source of unwanted events through coordinated investigation of observed event rates due to this source, and to find ways for its suppression through purification, discrimination or other means. The following work plan is suggested: (i) evaluation of observed radon-induced event rates in existing detectors; (ii) estimation of the concentration of radon and its daughters based on the evaluated rates; (iii) elaboration of methods for removing radon and its progeny from air and materials.

Task 14.2 - Background induced by cosmic rays. This task is directed towards understanding of the background induced by cosmic rays when: (i) detectors or their components/materials are exposed to cosmic rays at surface; and (ii) detectors are running underground. In both cases the physical processes of irradiation are similar but in case (i) the effect is delayed by weeks/months due to the move and installation of the detectors underground, whereas in case (ii) most effects are immediate. The major background here comes from neutrons which are produced in the atmosphere or underground (in the later case by cosmic-ray muons). Cosmic-ray muons at the surface may also cause undesirable effects in detectors designed for neutrino mass measurements through the production of low-energy electrons. By investigating these effects we will contribute to several European research programmes enhancing the scientific cooperation between them. The information gained within this package can play a vital role in determining the optimal site for future experiments and in optimisation of passive and active shielding and veto systems affecting significantly the budget of the research programmes. As has been already discovered by ILIAS working groups, existing data from cosmic-ray and accelerator experiments, and multipurpose Monte Carlo codes are controversial, allowing the predictions for underground neutron flux to be accurate within a factor of 3 for light targets (rocks) or worse (for lead used as a shield). We believe that the current discrepancy is caused by systematic effects in the relatively old experimental results used so far for testing the physical models and by the large uncertainties in the model predictions. Hence, more experiments and more accurate simulations are needed to resolve these issues. This WP will complement the analysis of data from existing detectors and active veto systems (WP12) that will provide accurate modelling of the experiments.
The first subtask envisaged concerns background induced by cosmic rays at the surface, in strict connection with the experimental counterpart treated in WP13, Task 13.2. The key element of this subtask is the simulation of cosmic-ray-induced activation of various materials at the surface and underground, and comparison of the background rates due to this activation with measurements performed with running detectors. In addition to this the muon-induced background in experiments for direct neutrino mass measurements will be studied. The following work is foreseen: (i) calculation of accurate neutron (and proton) spectra in the ‘standard’ atmosphere; (ii) simulation of the production of radioactive isotopes by neutrons (protons); (iii) measurements and simulations of the muon-induced background in electron spectrometers used in direct neutrino mass measurements; (iv) estimation of the expected effects from induced activity on the detectors running underground; (v) comparison with available experimental data.

The second subtask will deal with the background from muon-induced neutrons underground, again in strict connection with WP13, Task 13.2. This subtask addresses the crucial point of any underground experiment – the limit to its sensitivity imposed by muon-induced neutrons present virtually at any depth. The focus is to use experimental data for validating theoretical models and Monte Carlo codes based on these models. The present programme comprises intensive simulations of the neutron production, transport and detection and comparison with data. Improved models and codes will be used for simulating the background rate due to this source in future large-scale detectors. 

The work will be organised in the following way: (i) simulation of the neutron production by cosmic-ray muons and by secondary particles in muon-induced cascades underground; (ii) calculation of the expected rates of events due to this source in the running detectors, active veto systems etc.; (iii) comparison of the expected rates with the measurements; (iv) tuning of theoretical models and Monte Carlo codes and release to users.

Task 14.3 - Modelling detectors and physics processes. The main goal of this task is to create  software that will be able to describe most (if not all) features of future detectors by modelling their performance and response to known radiations. This is the crucial aspect of any experiment built using leading-edge technologies and expecting to reach the highest possible sensitivities to an effect under question, such as dark matter, double beta decay, neutrino detection or similar. Following the very successful work of ILIAS FP6 on developing and optimising Monte Carlo codes, the focus here will shift to applying these codes with further improvements, if necessary, to the simulation of detectors during their design, construction and running stages. In addition to this extensive work is foreseen on features not included in the previous studies within ILIAS FP6 but very important for understanding the detector performance: electromagnetic and electric field calculations, vibration control, light and charge propagation and collection etc. The coordinated approach of several JRAs is a key element allowing merging with the R&D work on new leading technologies and detectors with the possibility to model their features using computer simulations.
The first subtask intends to provide support for developing new technologies. It is specifically directed towards simulations of the effects in new detectors and systems that will be developed as part of WP10 and WP11. This task will be accomplished in coordination with all activities involved in the detector and system development. It requires input from WP10 and WP11 and its results (outputs) will serve as inputs for detailed Monte Carlo simulations of future detectors.
The work will concentrate on the following: (i) simulation of light and/or charge collection in cryogenic and liquid noble gas detectors; (ii) calculation of electromagnetic (electric) fields in novel detectors; (iii) calculation of vibration (mechanical) effects and their impact on the detector stability; (iv) specification of requirements for materials to be used in novel detectors from the point of view of radioactive background.

The second subtask will be dedicated to the study of detector responses to various radiations. Its goal is to create software tools that will allow us not only to describe the features and the performance of the ultimate detectors but also to compare their sensitivities and to make crosschecks using the same computer codes. As a result, the detectors used in underground astroparticle physics experiments will be characterised from the point of view of their background rates and energy spectra, response to various radiations, detection efficiencies and finally sensitivities to the effects in question. The work within the sub-task can be subdivided into the following sections: (i) describing detector geometries including passive shielding and active veto systems; (ii) creating a proper description of physical processes including light and charge propagation and collection; (iii) improving the existing code performance when necessary; (iii) simulating detector performances taking into account all known physical processes and geometrical effects; (iv) comparing detector performances for specific tasks.
1.3.15
Information on the Work Packages in  tabular form

Table 1.3 d1:
WP1

	Work package number 
	1
	Start date or starting event:
	1

	Work package title
	Management and coordination
Coordinated by A. Giuliani (INFN)

	Activity Type
	MGT

	Participant number
	1

	Participant short name
	INFN

	Person-months per participant:
	72


	Objectives  
The overall objective of WP1 is to run ILIAS in an efficient, transparent, and smooth manner, in order to promote the structuring character of the Consortium and the realisation of the R&D projects. 


	Description of work:  
The main tasks of WP1 are:

· Financial task. Ensure the administrative and financial management of ILIAS, allocating the EC contribution to the participants pursuant to the Implementation Plan and the decisions taken by the appropriate bodies.

· Scientific coordination task. Oversight the technical and scientific aspects of ILIAS, including the monitoring of milestones and ensuring that deliverables are produced on time. Create the structure for ILIAS assessment. Prepare the annual reports

· Dissemination task. Ensure the dissemination of the knowledge on a worldwide scale. Prepare the dissemination reports.


	Deliverables (brief description and month of delivery)
· ILIAS general meeting and related documentations (11,23,34,47)

· Annual reports of the ILIAS activities (12,24,36,48)
· ILIAS Web site (to be updated during the project) (12,24,36,48)

· Reports on the dissemination activities (23,47) 


Table 1.3 d1:
WP2

	Work package number 
	2
	Start date or starting event:
	1

	Work package title
	Deep Underground Science Laboratories Network [DEEPnet] 

Coordinated by J. M. Carmona (UNIZAR)

	Activity Type
	COORD

	Participant number
	6
	1
	2
	3
	4
	11
	22
	27

	Participant short name
	UNIZAR
	INFN
	USFD
	CNRS
	CEA
	LSC
	FOM
	JYU

	Person-months per participant:
	3
	34
	30
	24
	8
	30
	4
	10


	Objectives 

This action, a core component of ILIAS, aims to achieve a step-change in cooperation and integration of the facilities and services of Europe's deep laboratories, specifically we aim: (1) to strengthen coordination towards strong cross-laboratory structures with common standards; agree quality assurance of service, procedures and safety protocols and work to establish international recognition of a joint EU "mark of quality" for underground science; (2) to steer improvements in services, including new development of planned medium-scale expansions and emerging new deep infrastructures, better matched to demands for space; (3) to coordinate and improve provision to a new broader user-base, particularly in emerging geo-science fields, and industry; (4) to develop new out-going knowledge transfer initiatives, particularly to grow industrial participation, society outreach, and grow stronger links with the large non-EU deep laboratories. 


	Description of work and role of participants:  

Task 2.1- Cooperative Management-strategy, benchmarking and quality assurance [A. Ianni, INFN]
· Coordination/exchange toward producing cross-laboratory standards for lab structures and principles, to develop an EU deep lab strategy and vision (all)

· Coordination/exchange with already existing shallow and semi-deep laboratories across Europe (e.g. CELLAR) toward creating a new community of underground labs and producing cross-laboratory standards for measurement techniques and methods to develop an EU wide strategy and vision (LSM, INFN, USFD, LSC)

· Develop common benchmarking of quality assurance, operational practice and information reporting  across the underground laboratories (all)

· Recommendations in the procedures and mechanisms to introduce and assess new science and users to the laboratories and support of existing users (all)

· Develop, exchange and recommendations on specific standards for improved safety and accident prevention protocols for new extensions to the labs as these emerge (all)

Task 2.2- Service Provision-facility upgrades, new infrastructure and users [S. Paling, USFD]
· Cooperate to improve facilities and service to users, particularly for emerging fields for deep underground geophysics, biology and environmental science, and astroparticle communities (CNRS/CEA, USFD, INFN, FOM)

· Survey/monitor the match between demand for new EU deep infrastructure and development plans for medium-scale extensions of existing infrastructures; receive/coordinate input across ILIAS; encourage and involve new emerging deep infrastructures (USFD, CNRS/CEA, INFN, LSC)

· Facilitate joint technical study of small/medium extensions to current facilities with information exchange on engineering, geology, services, safety and access (CNRS, CEA, INFN, LSC, USFD)

· Cooperate and exchange with the LAGUNA and ET approved FP7 Design Studies that include complementary studies of specific very large extensions (FOM, USFD, CNRS/CEA, INFN, LSC)

Task 2.3- Knowledge Transfer-industrial participation, public and international liaison [F. Piquemal, CNRS] 

· Coordinate joint action to promote/develop industrial collaboration; publicise services relevant to industry and encourage knowledge transfer with industry (CNRS/CEA, USFD, INFN, LSC)

· Establish new links with non-EU deep underground laboratories (SNOLAB, DUSEL, Kamioka), specifically to foster improved safety and quality assurance standards  (USFD, CNRS/CEA, LSC, INFN)
· Develop broader common public outreach, particular with schools (INFN, CNRS/CEA, LSC, USFD)


	Deliverables (brief description, month of delivery and responsible institution)

· Report on strategy of underground sciences and infrastructures in Europe (12, 36) (LSC)

· Common website presenting the deep underground laboratories together (12,48) (CEA)

· Minutes and report on common annual meetings with CELLAR and other shallow and semi- deep laboratories (12,24,36,48) (INFN)
· Minutes and report on common annual meeting with the LAGUNA and ET projects (12,24,36,48) (FOM)

· Report on recommendations for standard practices of scientific advisory committees (36) (INFN)

· Report on cooperation with non-EU laboratories on science, safety and outreach (48) (USFD)

· Report on safety recommendations for new cavities (42) (INFN)

· Report and recommendations for quality assurance standards (42) (CNRS)

· Report on industrial demands for deep underground laboratories (36) (USFD)

· New materials to present underground laboratories and sciences to the public (24,48) (INFN)
· Final report on convergence of cross-Europe deep lab structures and vision (48) (All)


Table 1.3 d1:
WP3
	Work package number 
	3
	Start date or starting event:
	1

	Work package title
	Interdisciplinary Network [IDnet] - Coordinated by S. Gaffet (CNRS) - Deputy coordinator: W. Plastino (INFN)

	Activity Type
	COORD 

	Participant number
	3
	1
	2
	4
	5
	11

	Participant short name
	CNRS
	INFN
	USFD
	CEA
	EKUT
	LSC

	Person-months per participant:
	81
	22
	14
	2
	1
	6


	Objectives

There is a significant and growing activity in all the European underground laboratories in science, engineering and commercial applications distinct from the physics and astrophysics which currently dominate. This activity includes geo-sciences and engineering, and life science. Several specific topics in these areas are undergoing particularly rapid growth and have potentially major social and cultural implications. IDnet will investigate all these areas in order to bring out specific domains that may stand to benefit from better integration within and across existing underground laboratories. Such an exploration strategy will associate new communities and may allow development of a unique multi-site interdisciplinary underground platform

· provide a new user-led forum for information exchange between the underground laboratories and across those specific communities, to improve understanding of the opportunities available and to identify areas of common infrastructure and service needs that can benefit from a cooperative approach,

· build on and integrate the current non-physics underground science and engineering communities in these areas, to identify gaps and inefficiencies in the current infrastructures and services provided,
· produce through a coordinated effort, strategies for improvements to the current infrastructure and services in those areas and development of new facilities. Together this will allow the realisation of the full potential of the European underground sites for hosting new and exciting work across all these fields.


	Description of work and role of participants

Task 3.1– Scientific potential for European ULabs interdisciplinary research [J. Roberts, USFD]

This European collaboration can result from (i) combination of site visits to communicate the requirements of the work packages, (ii) meetings with representatives of all the sites, and (iii) training courses implementation in order to establish standard procedures for the surveying of each individual site using the same standardised methodologies.

Task 3.2- Deep-Science [C. Faccella, INFN]

The main objectives are the identification of the users at present and potential new users, as well as a survey of the potential of each laboratory for the different fields of deep underground science (Geo-and Life-science)


	Deliverables (brief description, month of delivery and responsible institution)

· Formation of the scientific committee for indisciplinary deep science (6) (CNRS)
· Two-yearly interdisciplinary workshop spring 2010 and 2012 (18, 42) (CNRS)
· Yearly report on site visits (15, 27, 39)  (INFN)
· Yearly report on the potentialities of new ID research projects (12, 24, 36, 48) (USFD)
· Yearly report on ongoing research and engineering projects and their impact to the underground labs (15, 27, 39, 48) (LSC)
· Update of the open database (in coordination with DEEPnet); this is including new findings and results achieved by the interdisciplinary activities in the underground laboratories (21, 45) (CNRS)


Table 1.3 d1:
WP4
	Workpackage number 
	4
	Start date or starting event:
	1

	Work package title
	Dark Matter Network  [DMnet]

Coordinated by N. Spooner (USFD)

	Activity Type
	COORD

	Participant number
	2
	1
	3
	4
	5
	6
	7
	10
	19
	20
	28

	Participant short name
	USFD
	INFN
	CNRS
	CEA
	EKUT
	UNIZAR
	UOX
	MPG
	UPAT
	ETHZ
	LIPC

	Person-months per participant:
	28
	4
	18
	2
	2
	2
	3
	5
	18
	6
	1


	Objectives 
This action aims to facilitate coordination of the European dark matter community:

· to establish and maintain a community-agreed strategy for dark matter research, coordinated with the deep laboratories, in cooperation with EU bodies ApPEC and ASPERA as appropriate

· to strengthen links between theory and experiment including indirect and accelerator search communities, to best exploit new results and improve output from underground programmes 

· to improve efficiency and quality of results from experiments at the laboratories by development of common input parameter databases, common analysis techniques and standards
· to enhance and develop links with the closely related axion community in both theory and experiment, to coordinate and overview strategy in this field in relation to WIMP searches 


	Description of work and role of participants

Task 4.1- European strategy and coordination of dark matter research [G. Chardin, CNRS]

· Coordination of community-driven roadmap (CNRS, INFN, EKUT, UPAT, ETHZ, USFD)

· Collect/steer specific information on technology for the roadmap, including for larger (tonne-scale) experiments and requirements for the deep infrastructures (CEA, INFN, UOX, ETHZ)

· Coordinate and improve related public outreach and industrial knowledge transfer (USFD, CEA)
Task 4.2- Direct, indirect and accelerator search theory and experiment coordination                     [L. Roszkowski, USFD]

· Develop common theory tools; standardise sensitivity predictions; facilitate knowledge transfer between theorists, experimentalists and the deep laboratories (USFD, CNRS, CEA, INFN)

· Build exchange with complementary accelerator and indirect search groups, particularly on sensitivity to SUSY in the era of data from the LHC (ETHZ, USFD, CNRS, INFN)

· Assess/monitor the impact of cosmology/CMBR on direct searches (USFD, CEA, MPG)

Task 4.3- Data, statistics and analysis coordination [J. Jochum, EKUT]

· Gather, compare and distil experimental analysis procedures, to develop new joint agreed analysis standards, protocols and statistical approaches (UOX, CEA, EKUT, LIPC, ETHZ)

· Develop and agree common input parameters for use in analysis, hence produce a new common database of standard input parameters (EKUT, CEA, INFN, UOX, UNIZAR)

· Develop, using the above, common sensitivity protocols; generate sensitivity comparison plots; and where possible combined experiment limits (USFD, UOX, CEA, CNRS, EKUT, ETHZ, LIPC)
Task 4.4- Axions and axion-like particles theory and experiment coordination [K. Zioutas UPAT]

· Develop, coordinate and overview experimental efforts on axion particle investigations, including technology R&D, particularly to benefit young researchers (UPAT, MPG, INFN, CEA UNIZAR)
· To monitor, review and assess European efforts in axion theory, particularly in relation to WIMP studies, and input this to the roadmap activity (UPAT, MPG, INFN, CEA, UNIZAR, USFD)


	Deliverables (brief description, month of delivery and responsible institution)

· Final community strategy/roadmap published, including theory, technology status and KT  (45) (CNRS)

· Special report on DM technology outreach and knowledge transfer with industry (12) (USFD)

· Report on common DM theory databases and tools - implications for experimentalists (21) (USFD)

· Special publication of combined direct/accelerator sensitivity plots and web-site  (36) (CNRS)

· Final report on common theory/sensitivity (direct/indirect/accelerator) with CMBR results (48) (USFD)

· Publication of common working analysis including web publication of software (27) (UOX)

· Publication of database scheme with agreed common analysis input parameters (12) (UKUT)

· Publication on combined experimental analysis, databases and joint limit/sensitivities (48) (CEA)

· Report on axion experiment/R&D improvements, techniques and comparisons (21) (UPAT)

· Report on common axion theory/analysis, including relation to WIMPs and world context (45) (UPAT)


Table 1.3 d1:
WP5

	Work package number 
	5
	Start date or starting event:
	1
	
	

	Work package title
	Neutrino Mass Network [NMnet]

Coordinated by C. Weinheimer (WWU)

	Activity Type
	COORD 

	Participant number
	12
	1
	3
	5
	6
	10
	13
	25
	27

	Participant short name
	WWU
	INFN
	CNRS
	EKUT
	UNIZAR
	MPG
	FZK
	FMFI-UK
	JYU

	Person-months per participant:
	12
	8
	5
	1
	2
	8
	5
	6
	5


	Objectives

The purpose of this network is to play a coordinating role for the experimental and the theoretical European research of concerning determination of the neutrino mass by neutrinoless double beta decay (DBD) and single beta decay (SBD) experiments. With this European network we want to support the consolidation of Europe`s present lead in neutrino mass experiments. 

This network builds on the very successful double beta decay network within the present European Integrated Infrastructure ILIAS, which already unified the experimental and theoretical communities of DBD in Europe. As a consequent extension of the former unification this proposed NMnet will bring together the European SBD and DBD communities into one European network. This combination will enable us to profit from large synergy effects, since both fields are dealing with similar low energy physics, similar systematics and technical challenges as well as with similar background problems: The next generation of rhenium SBD experiments will go underground like the DBD experiments did many years ago to suppress background, whereas the next generation tritium SBD experiment has to take dedicated measures and to apply detector shielding to reduce the influence of cosmic muons and radiation. Additionally we will profit from the synergies with the Dark Matter community (WP4) and the theory network (WP7) within ILIAS by common meetings. 

In particular our goals are the following:

· coordinate Europe-wide the detector development for DBD and SBD experiments

· understand the physics analysis of present and up-coming DBD and SBD neutrino mass experiments

· coordinate the theory dedicated to DBD and SBD experiments

· discuss new ideas and techniques for a European-wide next-generation neutrino mass experiment


	Description of work and role of participants

Task 5.1– Low energy physics in neutrino mass experiments [F. Mauger, CNRS]

· Compare the common and the different methods of the various DBD and SBD experiments to simulate the background and to identify background sources by solving the inverse problem (INFN, CNRS, FZK, MPG)

· Coordinate different methods for detector calibration, especially for the present case of large number of detector channels (INFN, CNRS, WWU, MPG).

· Coordinate and compare different methods to distinguish signal from background events like pulse shape analysis (INFN, CNRS, MPG)

· Investigate the influence of electronic final states for SBD, but also for the first time for DBD (FZK, WWU, MPG, EKUT, FMFI-UK)

Task 5.2- Single and double beta decay analysis for neutrino mass experiments [K. Eitel, FZK]

· Coordinate the different analysis methods in DBD (INFN, CNRS, MPG).

· Coordinate the different analysis methods in rhenium and tritium SBD (INFN, WWU, FZK)

· Compare the systematic uncertainty determination in SBD and DBD experiments (INFN, CNRS, MPG, WWU, FZK)

· Investigate the effects and the potential of physics beyond the Standard Model of particle physics (in addition to a non-zero neutrino mass) for SBD and DBD experiments (WWU, FZK, MPG, EKUT, FMFI-UK) 

· Create a public outreach web page on DBD and SBD physics and experiments (all)

Task 5.3– Nuclear matrix elements for double beta decay [F. Simkovic, FMFI-UK]

· Coordinate the different nuclear matrix element calculations including nuclear deformation with mββ as leading term (EKUT, FMFI-UK, JYU)

· Coordinate the different nuclear matrix element calculations with a significant contribution from R-parity violating SUSY-particle exchange (EKUT, FMFI-UK, JYU)

· Compare the calculated nuclear matrix elements with experimental investigations and propose dedicated experimental tests for nuclear matrix element calculations (EKUT, FMFI-UK, JYU).

Task 5.4- Discussion table and think tank for new experimental and theoretical approaches [A. Giuliani, INFN]

· Investigate the possibilities for a next but one DBD decay experiment to investigate the non-inverted hierarchical neutrino mass scheme (INFN, CNRS, MPG, UNIZAR)

· Discuss the possibilities to get complementary information by a measurement of neutrinoless double electron capture (WWU, EKUT, FMFI-UK, JYU)

· Investigate the possibilities for a next but one SBD experiment (INFN, WWU, FZK)

· Discuss new experimental ideas in low energy neutrino physics (INFN, CNRS, UNIZAR, WWU, FZK, EKUT, FMFI-UK, JYU)


	Deliverables (brief description, month of delivery and responsible institution)

· Report on electronic final states (48) (FZK)

· Report on analysis methods in DBD experiments (24) (CNRS)

· Report on analysis methods in SBD experiments (24) (WWU)

· Report on systematics in DBD and SBD experiments (36) (MPG)

· Report on nuclear matrix elements including deformation (12) (FMFI-UK)

· Report on experimental test possibilities for nuclear matrix elements (45) (EKUT)

· Report on possible future next but one generation neutrino mass experiments (36) (INFN)


Table 1.3 d1:
WP6

	Work package number 
	6
	Start date or starting event:
	1

	Work package title
	Gravitational Wave Network [GWnet]

Coordinated by M. Punturo (EGO and INFN)

	Activity Type
	COORD

	Participant number
	9
	1
	2
	3
	5
	10
	22

	Participant short name
	EGO
	INFN
	USFD
	CNRS
	EKUT
	MPG
	FOM

	Person-months per participant:
	
	
	
	
	
	
	


	Objectives
The network will improve the exchange of information on subjects of common interest such as commissioning, operation and upgrade of existing detectors and mainly of 3rd generation underground GW observatories. It will help the development of common methodologies for data analysis. In addition the network will be used to develop a coordinated collaboration between the experimentalists working on the development of GW detectors and the community of theoretical physicists that studies gravitational wave emission processes in astrophysical sources, with the goal of helping the development of the science case for future GW detectors.


	Description of work and role of participants

Task 6.1- Detector commissioning,upgrade and simulation 




Task 6.2- Data analysis methodologies and gravitational wave sources 



Task 6.3- Strategy and coordination 






· 
· 
· 
· 



	Deliverables (brief description, month of delivery and responsible institution)

· Annual report (12) (?)

· Web site reporting the GWnet activities (12) (EGO)

· Annual report (24) (?)

· 
· 
· 
· 
· 
· 
· 
· 
· 
· Annual report (36) (?)

· Final Report (48) (?)

· Technical design of an European underground GW detector (48) (?) 


Table 1.3 d1:
WP7

	Work package number 
	7
	Start date or starting event:
	1

	Work package title
	Astroparticle and Underground Physics: Theory and Phenomenology [THnet] – Coordinated by G. Sigl (UHAM)

	Activity Type
	COORD

	Participant number
	21
	1
	5
	23

	Participant short name
	UHAM
	INFN
	EKUT
	UAAR

	Person-months per participant:
	12
	12
	1
	12


	Objectives

The purpose of this network is to develop the phenomenological and theoretical links of the various aspects of underground astroparticle physics. In particular:

· develop links to other European activities on astroparticle physics, notably the HEAPNET community in high energy astroparticle physics and the ApPEC/ASPERA roadmap process.

· provide a web resource on institutions and expertise in astroparticle theory and phenomenology, including outreach material

· develop and use astrophysics and cosmology as a laboratory for particle physics

· investigate candidates and multi-messenger signatures for relic particles from the early Universe within extensions of the Standard Model

· highlight the role of massive neutrinos in cosmology and astrophysics

· develop an understanding of the origin of neutrino mass and find optimal data combinations to extract the neutrino mixing mass matrix


	Description of work and role of participants

Task 7.1- Astroparticle and Underground Physics European Strategy in Theory and Phenomenology [S. Hannestad, UAAR]

· Develop close links to the high energy astrophysics and cosmology communities within a multi-messenger approach by organizing biannual conferences jointly with WP5, WP6, WP7 and with the astrophysics, astronomy and particle physics communities (INFN, UAAR, UHAM, EKUT). White papers developed within tasks 2 and 3 will be presented to the community there.

· Establish and maintain a web page on institutions and expertise on astroparticle theory and phenomenology in Europe in cooperation with ApPEC (INFN, UAAR, UHAM, EKUT)

· Possibly initiate a future European Astroparticle Physics Centre (INFN, UAAR, UHAM, EKUT)

Task 7.2- Astrophysics and Cosmology as a Laboratory for Particle Physics [N. Fornengo, INFN]

· Investigate neutrinos as dark matter and their relation with lepto- and baryogenesis (EKUT, UAAR, UHAM, INFN)

· Study the role of neutrinos in compact stars (EKUT, UAAR, UHAM)

· Write biannual white papers on early universe cosmology and particle physics of neutrinos to be coordinated at a biannual topical meeting (INFN, UAAR, UHAM, EKUT)

· Investigation of cosmological relic particles in extensions of the Standard Model (INFN, UAAR)

· Work out multi-messenger signatures of dark matter relics (INFN, UAAR, UHAM)

· Write biannual white papers on dark matter signatures to be coordinated at biannual topical meeting (INFN, UAAR, UHAM, EKUT)

· Establish a visitor programme on these research topics (INFN, UAAR, UHAM, EKUT)

Task 7.3- Massive Neutrinos [A. Faessler, EKUT]

· Investigate the origin of neutrino mass and CP violation in the neutrino sector (EKUT, INFN)

· Determine optimal combination of various data sets for extracting mass, mixing parameters, and CP angle (EKUT, INFN)

· Combine neutrino oscillation data with limits or data on double beta decay for determining neutrino mixing and masses (EKUT, INFN)

· Organize “hands on experiments” workshops on the status of neutrino oscillation and beta decay experiments commonly with N5 (EKUT, INFN, UAAR, UHAM)

· Write white paper on identification of sets of oscillation data for optimal extraction of neutrino parameters and biannual white papers on current understanding of the dominant mechanism of 0νββ-decay (INFN, UAAR, UHAM, EKUT)

· Establish a visitor programme on these research topics (EKUT, INFN, UAAR, UHAM)


	Deliverables (brief description, month of delivery and responsible institution)

· Report on biannual conference on multi-messenger astrophysics and cosmology jointly organized with WP4, WP5, WP6 and the HEAPNET and ASTRONET communities (25, 48) (UAAR)

· Web page summarizing European activities in Astroparticle Theory including outreach material (19) (UHAM)

· White paper on early universe cosmology and particle physics of neutrinos (25, 48) (INFN)

· White paper on dark matter signatures (13, 37) (INFN)

· White paper on identification of sets of oscillation data for optimal extraction of neutrino parameters (25) (EKUT)

· White paper on current understanding of the dominant mechanism of 0νββ-decay (25, 48) (EKUT)


Table 1.3 d1:
WP10

	Work package number 
	10
	Start date or starting event:
	1

	Work package title
	Ultra Low Background Techniques for Deep Underground Science Infrastructures

Coordinated by M. Laubenstein (INFN)

	Activity Type
	RTD

	Participant number
	1
	2
	3
	4
	6
	8
	10
	14
	16
	22
	24

	Participant short name
	INFN
	USFD
	CNRS
	CEA
	UNIZAR
	TUM
	MPG
	EC-JRC -IRMM
	CAN
	FOM
	CTU

	Person-months per participant:
	74
	24
	44
	44
	32
	5
	16
	10
	29
	12
	18


	Objectives
The purpose of this WP is to optimize the resources available in the participating infrastructures to facilitate joint ultra sensitive radioactivity measurements and analyses of low background materials. The main goals are:

· increasing exchange of information, practices and people among the different underground labs;

· improving performance of the laboratory infrastructures;

· enhancement of the services to users via development of new fundamental detector technologies and measurement techniques, and by improving the services in quality (e.g. by harmonization of methodologies and protocols);

· developing further the communication within the scientific community.

The final goal is to run scientific co-ordination of R&D among the different research infrastructures in order to give the best services to the European Community. 


	Description of work and role of participants

Task 10.1 – Low background materials, measurements and environments [S. Paling, USFD]

· Design and construction of an ultimate low background facility (INFN, USFD, UNIZAR)

· International database for low background materials and detectors (CNRS, CEA, EC-JRC-IRMM, INFN, MPG, UNIZAR, USFD)

· Interlab low background environment monitoring (CEA, CNRS, INFN, USFD, UNIZAR)

Task 10.2 – Advanced low background counting technology [E. Previtali, INFN]

· Radiochemical analysis and techniques (developing RNAA) (INFN, EC-JRC-IRMM)

· Gamma spectroscopy and techniques (developing frontier gamma-detectors) (CEA, CNRS, CTU, EC-JRC-IRMM, INFN, MPG, USFD, UNIZAR, CAN)

· Liquid scintillator counting and techniques (upgrade and use of CTF) (INFN, MPG, TUM)

· Suppression of gravity gradient noise (FOM)

Task 10.3 – New techniques for Radon and radioactive gases [H. Simgen, MPG]

· Radon gas and daughter plate-out: measurement and reduction (MPG, USFD)
· Radioactive isotopes in gases and liquefied gases (MPG, USFD)

Task 10.4 – Advanced applications for Earth and Environmental Science [W. Plastino, INFN]

· Seismic network, radiodating and radioactivity measurements (CEA, CNRS, EC-JRC-IRMM, INFN, USFD)


	Deliverables (brief description, month of delivery and responsible institution)

· Ultimate low background facility commissioned (36) (INFN)

· Implementations of new databases for radio pure materials and measurement systems (12) (CEA/CNRS)

· Report on joint QAP and its impact (24) (EC-JRC-IRMM)

· Final report on background measurement network and its impact (48) (UNIZAR)

· Report on 232Th sensitivity for NAA approach with “hot” sample treatment (15) (INFN)

· Final report on impact and performance of the enhanced NAA technique (48) (INFN)

· Commissioning of gamma-ray detector (33) (CAN/CNRS)

· Final report on gamma-ray detector (48) (CAN/CNRS)

· Report on final facility for underground copper production and its impact (48) (UNIZAR)

· Report on strategy to minimise the effects of gravity gradient noise (24) (FOM)

· Report on site selection for underground GW detector (48) (FOM)

· Specifications for new electronics of CTF (12) (INFN)

· Mechanical system installation and electronics upgrade in CTF (36) (INFN)

· Report on commissioning and first operation of radon emanation test facility (18) (USFD)

· Final report on radon emanation, plate-out physics and prospects for plate-out control (45) (USFD)

· Report on measurement results of impurities in liquefied gases (12) (MPG)

· Final report on performance and achieved sensitivity of the new gas counting system (48) (MPG)

· Report on first results obtained with the radiodating laboratory (48) (INFN)

· Accelerometric and piezometric networks installed (33) (INFN)


Table 1.3 d1:
WP11 
	Work package number 
	11
	Start date or starting event:
	1

	Work package title
	Advanced Techniques for Rare Events Detection

Coordinated by S. Pirro (INFN)

	Activity Type
	RTD

	Participant number
	1
	2
	3
	4
	6
	7
	8
	10
	15
	17
	19
	20
	24
	26
	28

	Participant short name
	IN FN
	USFD
	CNRS
	CEA
	UNIZAR
	UOX
	TUM
	MPG
	TUD
	CERN
	UPAT
	ETHZ
	CTU
	UCL
	LIPC

	Person-months per participant:
	98
	50
	25
	53
	29
	2
	15
	31
	9
	2
	5
	12
	14
	16
	4


	Objectives
This WP is aimed at developing and improving detectors used in underground experiments for rare events searches. Technical developments pursued in this JRA have the potential to improve significantly the sensitivities of existing experiments as well as set a basis for new projects. 


	Description of work and role of participants

Task 11.1– Very low temperature solid state detectors [M. Sisti, INFN]
· New scintillating crystals for DBD and DM searches (INFN, CNRS, TUM, UOX, UNIZAR)

· High sensitivity light detectors operated at very low temperatures (INFN, CNRS, TUM)

· Improving rejection of surface radioactivity in double readout detectors (INFN,CNRS)

· Microcalorimeters with high energy resolution for direct neutrino mass measurement (INFN)

Task 11.2–  Noble liquid and gas detectors [N. Spooner, USFD]
· Basic ionisation and scintillation process at keV energies (UNIZAR,USFD)

· Advanced techniques for charge readout and  imaging (CEA,ETHZ, UNIZAR, UPAT,USFD)

· Advanced techniques for light readout and event reconstruction (INFN, USFD, LIPC)

· Solutions for large volume detectors (USFD, ETHZ,CERN)

Task 11.3–  Advanced semiconductors  with active and passive background control [S. Schoenert, MPG]

· Optimization of electrode segmentation for HP-Ge and CdZnTe (MPG, UNIZAR, INFN, TUD)

· Novel ultra-low background germanium liquid argon hybrid system (MPG)

· Development of advanced PSA techniques for HP-Ge detectors (MPG, INFN)

· Suppression factors and particle identification (MPG, INFN)

 Task 11.4– Scintillation detectors for rare event searches [R. Saakyan, UCL]

· Solid scintillators for low background experiments (UCL, CNRS )

· Liquid scintillators for low background experiments (CNRS, INFN, MPG)

· Photodetectors with high efficiency and ultra low radioactivity (UCL, CNRS)


	Deliverables (brief description, month of delivery and responsible institution)

· Report on ionisation/scintillation propagation in liquids and gases at low energies (18) (USFD)

· Table with main parameters of selected  scintillating crystals operated as bolometers (24) (INFN)

· Report on solid scintillator materials with improved characteristics (24) (UCL)

· Report on achieved background suppression with semiconductors in Liquid Argon (27) (MPG)

· Report on MPDG improvements for noble liquid/gas operation (30) (CNRS)

· Prototype of a large mass Ge ID, NbSi ionization-Heat bolometer (30) (CNRS)

· Prototype of low background ultra-sensitive bolometric light detector for DM and DBD (36) (INFN)

· Report on discrimination of surface events in macrobolometers using athermal phonons  (36) (CNRS)

· Report on photo-sensor improvements, with UV-XUV fiducialisation (36) (LIPC)

· Report on software filters used to  identify particle radiation in semiconductor detectors  (36) (MPG)

· Report on low Background  pure and loaded scintillators (39) (INFN)

· Report on high resolution  microcalorimeters for single beta decay (45) (INFN)

· Report on the size limitation for noble gas/liquid experiments (45) (ETHZ)

· Report on the  Background suppression and event recognition in semiconductors (48) (INFN)

· Report on large arrays of scintillating bolometers for double beta decay (48) (INFN)

· Report on photo-detectors with improved characteristics (48) (UCL)


Table 1.3 d1:
WP12

	Work package number 
	12
	Start date or starting event:
	1

	Work package title
	Support Technologies for Underground Operation

Coordinated by H. Kraus (UOX)

	Activity Type
	RTD

	Participant number
	7
	1
	2
	3
	4
	5
	12
	13
	17

	Participant short name
	UOX
	INFN
	USFD
	CNRS
	CEA
	EKUT
	WWU
	FZK
	CERN

	Person-months per participant:
	24
	18
	12
	31
	36
	4
	6
	20
	12


	Objectives
The main objective is to reduce construction cost and commissioning times of large-scale detectors through integrated design and systematic pre-production tests. JRA-3 develops specific supporting technologies necessary to operate large detector arrays underground. This involves optimization of large-scale cryogenic machines, control of electromagnetic and acoustic interference and improving immunity against them, integrated readout electronics and data acquisition, control of surface contamination, and shielding technologies. 


	Description of work and role of participants

Task 12.1– Large Cryogenic Infrastructure [T. Niinikoski, CERN]

· Study sources of vibration and investigate methods of mitigation. This will allow construction of an optimized prototype low-vibration mount (CERN, CNRS, INFN, USFD)
· Assess surface properties of cryogenic containers, define requirements and specifications, aiming to develop surface treatment methods (FZK, CNRS, WWU, USFD)
· Will find out scaling laws of residual heat leaks, which are crucial for achieving ultra-low temperatures in large scale experiments. INFN and CERN will study and parameterize heat transport in materials, which, together with the scaling laws, aiming to optimize low-noise supports for gravitational wave interferometer mirrors (CERN, INFN, FZK, CNRS)
Task 12.2- Readout Electronics and Data Acquisition [S. Henry, UOX ]

· Develop concepts for scalable, cost-effective readout and DAQ systems for underground low- and high-impedance detector arrays, exploiting communalities in the back-end of the readout and aiming to standardize systems (UOX, CERN, CEA, CNRS)
· The front-end remains detector-specific. UOX focuses on SQUID readout, CNRS on high-impedance front-ends with HEMTS and USFD on charge amplifiers for TPCs.

· The joint expertise of all participants is vital for electromagnetic interference control.

· Future large detectors will use considerably more software / firmware than state-of-the-art. CEA, UOX and CERN explore early trigger firmware in VHDL, implemented in FPGAs; USFD and CNRS concentrate on high data flow rates and Grid Computing.

Task 12.3– Shielding Construction Technologies [K. Eitel, FZK]

· Passive shielding is important to suppress radioactive backgrounds. FZK, EKUT, CNRS and CEA will investigate the structural aspects of large shielding. 

· It will ultimately be the muon background limiting the sensitivity of dark matter and FZK, CNRS, USFD and CEA will investigate advanced active shielding techniques. USFD will work on active neutron vetos for large-scale TPC detectors.

· CEA, CNRS, FZK and EKUT are analyzing and elaborating on a possibility of implementing part of the shielding as integrated component of the underground host laboratory.


	Deliverables (brief description, month of delivery and responsible institution)

· Report on requirements for large detector arrays/gravitational wave interferometers (12) (INFN)

· Report on state-of-the-art technologies (18) (CERN)

· Report on multiplexing,heatloads and first experience with selected readout methods(24) (UOX)

· Physics concept for an integrated shielding (24) (EKUT)

· Report on noise performance of prototype readout systems (36) (CNRS)

· Feasibility study of a complete underground shielding design (36) (FZK)

· Report on improved vibration control and surface cleaning (42) (USFD)

· Report on system performance of pre-production version of electronics (48) (UOX)

· Software library for continuous digitization and triggers (48) (CEA)

· Technical design document for an integrated shielding concept (48) (CEA)


Table 1.3 d1:
WP13
	Work package number 
	13
	Start date or starting event:
	1

	Work package title
	Aboveground Experiments for Underground Research

Coordinated by J. Jochum (EKUT)

	Activity Type
	RTD

	Participant number
	5
	1
	8
	12
	13
	15
	18

	Participant short name
	EKUT
	INFN
	TUM
	WWU
	FZK
	TUD
	UNSPMF

	Person-months per participant:
	40
	18
	36
	18
	2
	18
	18


	Objectives 

Today's deep underground experiments have reached sensitivities that high to be limited now by background induced by the cosmic radiation remaining even in the deep underground laboratories. To further improve the sensitivities, this work package will develop strategies to suppress this kind of background. This involves the study of muon induced background reactions at the existing experiments as well as measurements at dedicated beam facilities. 

Two tasks will deal with the muon induced background, one at accelerator beams, one at existing experiments. A third task will concern the study of double beta nuclear matrix elements and relevant background. The study of this background, of the response of the detectors to muon induced backgrounds and of the influence of various components of the experiments on muon induced background is very important for the design of future larger scale infrastructures at underground facilities. 


	Description of work and role of participants

Task 13.1– Work package coordination [J.Jochum, EKUT]

· Management of the overall structure, meetings, outreach activities and issues of general interest, exchange of information and people (EKUT)

Task 13.2- Study of muon induced background for underground experiments [T. Lachenmaier, TUM]

· Analysis of data of existing setups with respect to muon induced processes (EKUT, FZK)

· Deeper investigation of muon induced processes with dedicated add-on setups to existing experiments, towards the construction of instrumented shielding and a muon observatory for low radioactivity experiments (TUM, INFN)

· Surface study of muon induced background (UNSPMF)

Task 13.3– Dedicated beam experiments to study activation and detector response [P. Grabmayr, EKUT]

· Study of gamma radiation after production of Ge-77 for neutrinoless double beta decay (EKUT, TUM)

· Recoil calibration of Dark Matter detectors with monochromatic neutrons (TUM, EKUT)

· Feasibility study for the irradiation of enriched Cr-50 (INFN)

· Radioisotope production by high energy neutrons (TUD)

Task 13.4– Experiments of relevance for double beta decay measurements [D. Frekers, WWU]

· Charge exchange reactions measurements at RCNP (Osaka) and MSU (WWU)

· Measurement of the electron capture branching ratios for the intermediate odd-odd nuclei in double-beta decay and precision mass measurements with atomic traps (WWU, TUD)


	Deliverables (brief description, month of delivery and responsible institution)

· Editing and publication of a workpackage website (6) (EKUT)

· Final report on the WP (48) (EKUT)

· Report on the operation of the vetoes and tables of the rates in coincidence to the veto (48) (EKUT)

· Report on the analysis of data on muon induced background with add-on equipment (48) (TUM)
· Report on rate and energy of gamma rays after Ge-77 decay and implications for background suppression techniques (36) (EKUT)

· Publication of the results of surface cross section measurements (48) (UNSPMF)

· Report on recommendations and optimization criteria for a generic muon observatory (33) (INFN)

· Construction of the first instance of a muon observatory (24) (INFN)

· Report on quenching factor measurements and implications for direct Dark Matter search experiments (45) (TUM)

· Table of cross sections for neutron reactions on double beta isotopes and other materials of interest (48) (TUD)

· Report on the feasibility, simulation and possible procedure to irradiate enriched Cr-50 (48) (INFN)

· Provide a data-set for transition strengths of selected charge exchange reactions for wider use in physics-web publications (48) (WWU)

· Data base with ft-values relevant in double beta decay (48) (WWU)

· Report on the precision mass measurements with Q values for isotopes of interest (48) (TUD)


Table 1.3 d1:
WP14

	Work package number 
	14
	Start date or starting event:
	1

	Work package title
	Simulations for Underground Infrastructures

Coordinated by V. Kudryavtsev (USFD)

	Activity Type
	RTD

	Participant number
	2
	1
	3
	4
	5
	6
	7
	12
	13

	Participant short name
	USFD
	INFN
	CNRS
	CEA
	EKUT
	UNIZAR
	UOX
	WWU
	FZK

	Person-months per participant:
	72
	60
	10
	32
	4
	38
	3
	12
	9


	Objectives
This WP is aiming at providing future underground experiments with innovative software solutions able to model underground experiments with high precision. The key feature is the integration of several computer codes and toolkits into a single package (database) capable of modelling complex phenomena in different areas of underground physics. Specific objectives are:

· analyse available experimental data from running experiments to provide crucial tests of physics models

· develop computer codes for modelling complex physics phenomena in underground infrastructures and advanced experiments

· create a database of computer codes (software package) that can be used for modelling physics phenomena in underground infrastructures


	Description of work and role of participants

Task 14.1 – Background from radioactivity in underground infrastructures [G. Luzon, UNIZAR]

· Calculation of efficiency for low-level radioactivity measurements in underground infrastructures (INFN, UNIZAR)

· Background from radioactivity in the running and future experiments in underground infrastructures (USFD, UNIZAR, INFN, CEA)

· Radon and its progeny in underground infrastructures and detectors (CEA, INFN)

Task 14.2 – Background induced by cosmic rays [V. Kudryavtsev, USFD]
· Background from cosmic rays at surface (WWU, FZK, UNIZAR)

· Muon-induced neutrons in underground labs (USFD, UNIZAR, INFN, EKUT, FZK)

Task 14.3 – Modelling detectors and physics processes [M. Pavan, INFN]

· Software support for developing new technologies: modelling light and charge collection, elecgtromagnetic and electric fields, mechanical effects (vibration) etc. (WWU, FZK, USFD, INFN, CEA, CNRS, UOX)
· Study of detector response to various radiations (CEA, USFD, INFN, UNIZAR, UOX)


	Deliverables (brief description, month of delivery and responsible institution)

· Web-page for WP14 and for software and database storage (8) (USFD)

· Table of expected neutron yields from muons in different materials (18) (USFD)

· Tabulated sensitivities for detectors used for low-level radioactivity measurements (24) (INFN)

· Database of simulated neutron and gamma spectra from radioactivity in various materials (24) (USFD)

· Report on muon-induced neutron rates and spectra in different underground laboratories (30) (FZK)

· Report on activation rates in different materials due to cosmic rays (30) (UNIZAR)

· Report on background spectra due to radioactivity in different detectors (36) (INFN)

· Report on effects of radon and its progeny on the detector sensitivity (36) (CEA)

1. Report on muon-induced background in detectors for neutrino mass measurements (42) (WWU)

2. Report on muon-induced neutron background in future experiments at different depths (42) (USFD)

3. Database of computer codes for simulating various effects in novel detectors (45) (CEA)

4. Table of sensitivities of large-scale experiments based on simulated backgrounds (48) (UNIZAR)


Table 1.3 d2:
WP8
	Work package number 
	8
	Start date or starting event:
	1

	Work package title
	Transnational Access – Deep Underground Science Laboratories (TA-DUSL) 

Coordinated by L. Pandola (INFN)

	Activity Type
	SUPP

	Participant number
	1
	2
	3
	4
	11

	Participant short name
	INFN
	USFD
	CNRS
	CEA
	LSC

	Person-months per participant:
	90
	14
	6
	1
	24


	Description of the infrastructure 

	Name of the infrastructure: Laboratori Nazionali del Gran Sasso (LNGS)

	Location (town, country): Assergi, L’Aquila, Italy 

	Web site address: http://www.lngs.infn.it

	Legal name of organisation operating the infrastructure: Istituto Nazionale di Fisica Nucleare (INFN)

	Location of organisation (town, country): Frascati, Roma, Italy

	Annual operating costs (excl. investment costs) of the infrastructure (€): 6 600 000

	

	Description of the infrastructure: 

The INFN-LNGS Laboratory is the largest science underground Laboratory in the world. It is in operation since 1988. The underground facilities are located on a side of the 10-km long freeway tunnel crossing the Gran Sasso Mountain, Italy. The underground laboratory is accessible by car or van. The Laboratories consist of three large experimental halls, each about 100 m long, 20 m wide and 18 m high, and service tunnels. The average 1400 m rock coverage gives a reduction factor of one million in the cosmic ray flux; the neutron flux one thousand times less than on the surface. Another scientific facility available at LNGS, in addition to the low-radiation underground environment, is the LUNA accelerator, best suited for low-background studies of nuclear physics. Offices, laboratories, workshops, clean rooms and meeting rooms are available in the surface facilities.

Scientific research at LNGS is focused on astroparticle, particle and nuclear physics: the Laboratory hosts at the moment 16 experiments dedicated to these topics, including world-leading ones in the fields of solar neutrinos, accelerator neutrinos (CNGS neutrino beam from CERN to Gran Sasso), dark matter, neutrinoless double beta decay and nuclear cross section of astrophysical interest. Five experiments are currently dedicated to other science fields (geo-sciences and biology). 

Services currently offered by the infrastructure: 

The Gran Sasso Laboratory is a leading laboratory in the world for particle and astroparticle physics, thanks to the very low-level of radiation, the large area available for scientific installations and the easy access by car. The Laboratory infrastructure encompasses additional research facilities (e.g. the LUNA underground accelerator) and services to users and experiments: high-sensitivity gamma-ray spectrometry (access granted within WP9); chemistry laboratory; electronic workshop; clean rooms; mechanical workshop. These features of the infrastructure, together with the wide expertise available on low-background techniques, enable users of LNGS to carry out top-quality research, in the field of particle and astroparticle physics and in all science applications requiring an underground and/or low-radiation environment (geo-sciences, biology, etc.)
In fact, physics experiments performed at LNGS have provided crucial results in the framework of world-wide scientific research: MACRO (cosmic rays and atmospheric neutrinos), GALLEX/GNO (solar neutrinos), LUNA (nuclear cross sections of astrophysical interest), DAMA/LIBRA (dark matter), Heidelberg-Moscow (neutrinoless double beta decay). LNGS are presently hosting other world-leading new-generation experiments in the field of astroparticle and rare event physics (neutrino beam from the CERN laboratory, solar neutrinos, neutrinoless double beta decay, dark matter and supernova neutrinos). 

The LNGS is also used as a worldwide facility by scientists hosting about 350 foreign users per year coming from 25 Countries (both EU and non-EU), and about 370 Italian users. The widespread interest from the foreign scientific community is demonstrated by the success of the Transnational Access (TA) activity within the ILIAS-FP6 programme: 1962 user-days of user access have been logged at LNGS in the first 42 months of the program (expected: 1500 user-days in 60 months); 72 users have been supported from 10 Countries within 28 scientific projects. User activity within TA at LNGS has produced about 30 scientific papers already published in peer-reviewed journals, and more currently in preparation.


	Description of the infrastructure 

	Name of the infrastructure: Laboratoire Souterrain de Modane (LSM)

	Location (town, country): Modane, France

	Web site address: http://www-lsm.in2p3.fr

	Legal name of organisation operating the infrastructure: Centre National de la Recherche Scientifique (CNRS) and Commissariat à l’énergie Atomique (CEA)

	Location  of organisation (town, country): Paris, France (CNRS) and Saclay, France (CEA)

	Annual operating costs (excl. investment costs) of the infrastructure (€): 260 000 

	Description of the infrastructure: 

The LSM is a French laboratory belonging to the IN2P3 (CNRS) and DSM (CEA) institutions. It is located besides the Fréjus Tunnel (12.9 km long) on the highway connecting Lyon (France) to Torino (Italy) at about 6.5 km from both entrances. The laboratory is located at about 1200 m above sea level and the rock overburden (essentially made of schist) is about 1760 m. It is the deepest underground facility in Europe. 

The underground facility has been operated since 1983 without interruption. It consists of one main hall about 30m long, 10m wide and 11m high and 3 secondary halls of 70 m2, 18 m2 and 21 m2, respectively. The initial purpose of the laboratory was to house a single large calorimeter for a proton decay experiment. After disassembling this set-up, it became a facility dedicated to host and run experiments in fundamental physics (Dark Matter EDELWEISS experiment and Double-Beta NEMO, and two smaller sizes Double BETA TGV and Heavy elements search SHIN experiments) and searches in other fields, such as Earth sciences, radio-dating and environmental investigations, by using a set of 13 Ge spectrometers as very low-radioactivity detectors. Industrial applications such as the characterisation of rate errors in computing circuits in cosmic ray shielded environment are also pursued.

Services currently offered by the infrastructure:

Due to the very large rock overburden, the LSM can provide an extremely low background environment, with the lowest cosmic ray flux available in the EU. The underground laboratory houses a radon free air production facility for set-ups requiring very low activity air environment. The laboratory has external facilities, with offices, workshops and computing facilities in the Modane area. The maintenance of the infrastructure is ensured by a staff of 8 engineers and technicians 24h/7d all the year. They also provide assistance in  the installation of detectors as well as the general survey of the experiments. The LSM also provides cars to access the laboratory.
Presently, the two main running experiments are NEMO3 for the double beta decay search and EDELWEISS 2 for the dark matter search. These experiments will obtain the best sensitivities in their domain in the next year. On the other hand, the very low radioactive background Ge detectors for gamma spectroscopy measurements installed at the LSM (see WP9) have allowed selection of  very radiopure materials for the NEMO and EDELWEISS experiments and also the development of  more sensitive Ge detectors.   

More than 100 scientists are participating to the experiments hosted by LSM. International users are more than 50 per year (coming from UK, Germany, Spain, Russia, Ukraine, Czech Republic, USA, and Japan).


	Description of the infrastructure 

	Name of the infrastructure: Laboratorio Subterráneo de Canfranc (LSC)

	Location (town, country): Canfranc, Aragon, Spain 

	Web site address: http://ezpc00.unizar.es/lsc/

	Legal name of organisation operating the infrastructure: Consorcio para equipamiento y explotación del Laboratorio Subterráneo de Canfranc (LSC)

	Location  of organisation (town, country): Canfranc, Aragon, Spain

	Annual operating costs (excl. investment costs) of the infrastructure (€): 1 900 000

	Description of the infrastructure: 

The LSC is located under the Mount Tobazo in the Spanish Pyrenees, between the freeway and a disused railway tunnel. With its total volume of about 12500 m3 it is the second largest deep underground laboratory in the EU, the 800m rock overburden creating the attenuation of cosmic background necessary for class leading experiments. 

The old LSC (volume about 500 m3) has been operated since 1986 by the Nuclear and High-Energy Physics Department of the Saragossa University for experiments on dark matter and neutrino physics. The new LSC was built taking profit of the excavation of the road tunnel. The new underground structures consist of the Hall A of 40(15(12m3, the Hall B of 15(10(8m3, clean room, workshops and offices. Civil works are under way; their completion foreseen by autumn 2008. Provisional structures to host support laboratories and office space are available on the surface. A surface building is presently being designed to host headquarters, administration, library, meeting room, offices, laboratories, storages, mechanical workshop and sleeping rooms (total of about 1500 m2). It is expected to be available by 2010. A dozen of employees are being hired.

The new structures will host frontier experiments on neutrino physics, the search for dark matter, nuclear astrophysics and other scientific disciplines and technologies that can profit from both the underground location and the services provided by the laboratory. 

Services currently offered by the infrastructure: 

The LSC will provide the extremely low underground background environment necessary for a wide range of experiments. Facilities such as the clean room, low background Ge and NaI detectors, network connection, small mechanical workshop and chemical laboratory will be provided. An underground facility for electroforming copper and production of pure lead bricks will be available. The objective is to produce underground the purest copper, free from cosmogenic activated radio-impurities, needed for ultra low radio-purity background experiments. A set of clean rooms of class 100 to 1000 (totalling ~80-100 m2) will be installed. An electroplating mechanical facility to fabricate high-purity copper detector components and a workshop to machine the electroformed pieces will be established nearby. A small room in the mechanical workshop sector of the new LSC will be dedicated to the making of ultra-pure lead shielding, following the technique successfully developed by the Saragossa group.

Scientists from Argentina, Armenia, France, Italy, Portugal, Russia, Spain, and USA have already used the old LSC for frontier experiments in the past years (more than 50 scientists, of which about 50% non-Spanish, from 12 institutions and 8 Countries). A Transnational Access programme has been developed in the ILIAS project of the FP6 with the support of the Saragossa University (4 projects approved in 42 months). The amount of delivered access (97 user-days) has been limited up-to-now by the interference of civil engineering works. The new underground facilities, which are an order of magnitude larger, the other support structures and the Laboratory staff, will largely increase the opportunities for the users.


	Description of the infrastructure 

	Name of the infrastructure: Boulby Underground Laboratory (Boulby)

	Location (town, country): Boulby, Loftus, Cleveland, North Yorkshire, United Kingdom

	Web site address: http://www.pppa.group.shef.ac.uk/boulby/boulby.php

	Legal name of organisation operating the infrastructure: University of Sheffield (USFD)

	Location  of organisation (town, country): Sheffield, S. Yorkshire, United Kingdom

	Annual operating costs (excl. investment costs) of the infrastructure (€): 250 000

	Description of the infrastructure: 

The Boulby is situated on the North East coast of England, 20 km north of Whitby, Yorkshire, within a large working salt and potash mine operated by the company Cleveland Potash Ltd. (CPL). It is the only fully operating underground laboratory situated in a mine site in Europe; for this reason, there now exists unique experience of the special requirements for design, installation and operations of experiments in deep mines, not least dose of safety and security. The site has exceptionally low natural gamma and radon background (typically <200 ppm U,Th and 1-5 Bq/m3). A series of small (10x10x10m) underground laboratories where first created in the salt layer at Boulby in the late 1980's at the depth of 1100 m. From 1999 to 2003, new caverns were excavated, to provide a large new underground laboratory. It allowed a broadening of the science programme and, through a strong collaboration with CPL, consideration of further possible laboratory space at a deeper level in hard polyhalite rock.

While the science programme at Boulby has focussed primarily on direct dark matter searches, there are presently six significant scientific efforts, related to dark matter search, neutrinoless double beta decay, cosmic rays, nuclear astrophysics and geo-sciences. 

Services currently offered by the infrastructure: 

The current facilities include firstly the main underground laboratory space (Palmer laboratory), of  about 1000 m2, fitted with air conditioning, clean room areas, x-y crane, liquid nitrogen plant and all internet and electrical services.  Additional underground areas are available for other facilities (workshop, staff mess room) and storage. The new low-background facility provides support measurement for experiments, mainly Germanium detector background studies but also through a new radon emanation detector facility.  On the surface there exists a dedicated laboratory (John Barton Laboratory), which contains mechanical, electronic and chemical workshops, and offices for staff and visitors.  Considerable expertise has been developed in low-background techniques and in all issues (safety, engineering, security) involved in the operation of scientific experiments in deep mines.

Scientific achievements already obtained at the Boulby Laboratory refer to dark matter search experiments (NAIAD, ZEPLIN I, II, III programme, DRIFT I, II R&D).  NAIAD and ZEPLIN I,II all produced world- or European-leading results, whilst DRIFT is the most extensive effort world-wide attempting to develop and use nuclear recoil directional information as a route to improved dark matter limits.  

Around 40 scientists (25% of them from foreign Countries) have been regular users at Boulby over the last three years, involving a total of 18 Institutes from across the United Kingdom, Europe and the United States. Within the first 42 months of the ILIAS-FP6 programme, 3 scientific projects and 8 users have been supported in the Boulby Laboratory under the Transnational Access activity (160 user-days); 3 more projects are going to start.


Table 1.3 d2:
WP9
	Work package number 
	9
	Start date or starting event:
	1

	Work package title
	Transnational Access – Low-background Services in Underground Laboratories (TA-LBS)

Coordinated by M. Hult (EC-JRC-IRMM)

	Activity Type
	SUPP

	Participant number
	14
	1
	2
	3
	10

	Participant short name
	EC-JRC-IRMM
	INFN
	USFD
	CNRS
	MPG

	Person-months per participant:
	22
	40
	9
	6
	3


	Description of the infrastructure 

	Name of the infrastructure: Laboratori Nazionali del Gran Sasso (LNGS)

	Location (town, country): Assergi, L’Aquila, Italy 

	Web site address: www.lngs.infn.it

	Legal name of organisation operating the infrastructure: Istituto Nazionale di Fisica Nucleare (INFN)

	Location of organisation (town, country): Frascati, Roma, Italy

	Annual operating costs (excl. investment costs) of the infrastructure (€): 6 600 000

	Description of the infrastructure: 

The INFN-LNGS Laboratory is the largest underground science Laboratory in the world, and is hosting some of the most important current experiments in the field of astroparticle physics, which are described in more detail under WP8. The main infrastructure to be used in WP9 is the gamma-ray spectrometry laboratory, which includes 12 specially designed detector systems with background a factor of 10,000 lower than on the surface. 

Services currently offered by the infrastructure: 

The low background facility delivers several hundreds of weeks per year of gamma-ray measurements, mainly for material screening, but also for other scientific applications. There are currently 12 HPGe detectors, three alpha spectrometers and one ultra low-level liquid scintillation counter installed. In the near future these capacities will be further increased. 


	Description of the infrastructure 

	Name of the infrastructure: Radionuclide Metrology Laboratory within the High Activity Disposal Experimental Site (HADES)

	Location (town, country): Mol, Belgium 

	Web site address: http://irmm.jrc.cec.eu.int/

	Legal name of organisation operating the infrastructure: European Commission, Joint Research Centres, Institute for Reference Materials and Measurements (IRMM)

	Location of organisation (town, country): Geel, Belgium

	Annual operating costs (excl. investment costs) of the infrastructure (€): 33,000

	Description of the infrastructure: 

The Isotope Measurement Unit of IRMM performs low background radioactivity measurements in the underground laboratory HADES since 1992. HADES is located at the site of the Belgian Nuclear centre SCK•CEN in Mol Belgium and is operated by the Belgian organisation EURIDICE. IRMM rents a dedicated part of this underground laboratory and is at present operating seven specially designed ultra low-background gamma spectrometry detectors. The laboratory has an overburden of 500 m water equivalent. Due to the many geological measurements, the overburden is well characterised. In addition, the surface at the location is completely flat which renders easy calculations of muon transport. 
Services currently offered by the infrastructure: 

The IRMM prime objectives are to perform specific reference measurements, to produce certified reference materials, to organise international measurement evaluation programmes, to contribute reference data to trans-national databases and to carry out pre-normative research and develop advanced testing methods. Over the years the work performed in HADES has expanded to cover many fields from reference measurements, characterisation of reference materials, emergency response, radiation protection and decay data measurements to mention a few. 

The IRMM has been a leading laboratory for the last 48 years in the field of radionuclide metrology. The underground measurements have the advantage that they can be made directly transferable to BIPM (Bureau International de Poids at Measures) in Paris. In addition IRMM regularly carrys out international measurement evaluation programmes. IRMM will ensure that the measurements carried out in WP9 are carried out in a synchronised way and correctly transferred to a database set up in WP10.


	Description of the infrastructure 

	Name of the infrastructure: Boulby Underground Laboratory 

	Location (town, country): Loftus, Cleveland, UK. 

	Web site address: http://www.pppa.group.shef.ac.uk/boulby/boulby.php

	Legal name of organisation operating the infrastructure: University of Sheffield

	Location  of organisation (town, country): Sheffield, UK

	Annual operating costs (excl. investment costs) of the infrastructure (€):350,000

	Description of the infrastructure: The Boulby Underground Laboratory is described in more detail under WP8. The low background assay laboratory at Boulby is a unique facility comprising 300m2 The laboratory contains two purpose built ultra-low background HPGe detectors. During FP7 additional HPGe detector systems will become operational. There is a dedicated dual liquid nitrogen plant underground to supply cryogenics as needed.  The facility also houses an array of low background NaI crystals of up to 50 kg in a dedicated Pb/Cu castle for bulk sample testing.  A new Radon emanation facility to test outgassing of radon from materials is also available.  These facilities normally support physics programmes but are increasingly used for other users, notably for environmental science and homeland security applications. The exceptionally low radon in the air at the salt site is a unique feature for this underground laboratory.  

Services currently offered by the infrastructure: Current services include material assay facilities and low-level radioactivity measurements using the underground radioactivity detectors as described above. 


	Description of the infrastructure 

	Name of the infrastructure: Laboratoire Souterrain de Modane (LSM)

	Location (town, country): Modane, France

	Web site address: www-lsm.in2p3.fr

	Legal name of organisation operating the infrastructure: CNRS and CEA

	Location  of organisation (town, country): CNRS (Paris, France)  CEA (Saclay, France)

	Annual operating costs (excl. investment costs) of the infrastructure (€): 260 000 €

	Description of the infrastructure: The LSM (Laboratoire Souterrain de Modane) is a French laboratory belonging to the CNRS and CEA institutions. It is located besides the Fréjus Tunnel and houses several large scale experiments which is described in more detail under WP8. Of prime importance for WP9 are the 13 ultra low-background Ge gamma-spectrometers and the radon free air production facility for set-ups requiring very low activity air environment. 

Services currently offered by the infrastructure:

LSM will offer radioactivity measurements on some of the ultra low-background HPGe-detectors mentioned above. These detectors have enabled selection of very radiopure materials for several large scale experiment and also the development of more sensitive Ge detectors. Some of these detector are also used for environmental applications, dating and detection of frauds and through WP9 detector time will be made available to the wider community.  


	Description of the infrastructure 

	Name of the infrastructure: Low-level Laboratory

	Location (town, country): Heidelberg, Germany

	Web site address: http://www.mpi-hd.mpg.de/

	Legal name of organisation operating the infrastructure: Max Planck Gesellschaft

	Location  of organisation (town, country): Heidelberg, Germany

	Annual operating costs (excl. investment costs) of the infrastructure (€): 20 000 €

	Description of the infrastructure: The Max Planck Gesellschaft is a leading institute for astroparticle science. It has been pioneering underground science and the first ever measurements using germanium detectors underground were performed in the Low-level Lab of Max Planck Institute für Kernphysik, Heidelberg (MPI-K) in 1972 (Heusser and Kirsten, Nucl. Phys. A195). The Low-level Laboratory is easily accessible from MPI-K and is covered by rock corresponding to 15 m w.e. The laboratory is newly refurbished and has a very low dust level. It has been equipped with a high purity gas supply and is operated with a low noise power supply. The laboratory is equipped with 3 state-of-the-art ultra low-background HPGe-detectors equipped with muon shields and one Ge-detector set-up operated in liquid argon. It also holds many special gas-counters with single atom decay sensitivity. There are two measuring set-ups for the gas counters.
Services currently offered by the infrastructure:

The main service will be to perform low-level radioactivity measurements using the HPGe-detectors mentioned above. Additionally, studies on operatonal HP-Ge detectors in liquid argon (LAr) and on LAr scintillation can be performed. Furthermore the MPI-Heidelberg has the capacity to perform radon emanation studies. 


WP8 (TA1): Implementation plan
	Short name of installation
(Participant)
	Unit of access
	Unit cost (€)
	Min. quantity of access to be provided
	Estimated number of users
	Estimated number of days spent at the infrastructure
	Estimated number of projects

	LNGS (INFN)
	user-day
	87.05
	1720
	60
	1720
	20

	LSM (CNRS,CEA)
	user-day
	191.35
	460
	20
	460
	6

	LSC (LSC)
	user-day
	102.11
	460
	20
	460
	6

	Boulby (USFD)
	user-day
	95.30
	260
	12
	260
	4


Unit of Access. The unit of access under WP8 is user-day. It is defined as follows: a user-day is one day spent by a single user in one infrastructure, to carry out a given project approved by the USP. A user-day is expected to mean at least 7 hours of work.
WP9 (TA2): Implementation plan
	Short name of installation
(Participant)
	Unit of access
	Unit cost (€)
	Min. quantity of access to be provided
	Estimated quantity of access
	Estimated number of days spent at infrastructure
	Estimated 
number of 
samples

	LSM (CNRS)
	Detector-week
	234
	64
	64
	n.a.
	20

	LNGS (INFN)
	Detector-week
	217
	200
	200
	n.a.
	50

	Low Level Lab (MPG)
	Detector-week
	250
	20
	20
	n.a.
	8

	Boulby (USFD)
	Detector-week
	289
	90
	90
	n.a.
	25

	HADES (EC-JRC-IRMM)
	Detector-week
	261
	200
	200
	n.a.
	50


Unit of Access. The unit of access under WP9 is detector-week. A detector-week means that a sample is measured for 1 week on a detector located underground.

	Participant no. /

short name
	WP1
	WP2
	WP3
	WP4
	WP5
	WP6
	WP7
	WP8
	WP9
	WP10
	WP11
	WP12
	WP13
	WP14
	Total person months

	1 / INFN
	72
	34
	22
	4
	8
	25
	12
	90
	40
	74
	98
	18
	18
	60
	575

	2 / USFD
	
	30
	14
	28
	
	2
	
	14
	9
	24
	50
	12
	
	72
	255

	3 / CNRS
	
	24
	81
	18
	5
	7
	
	6
	6
	44
	25
	31
	
	10
	257

	4 / CEA
	
	8
	2
	2
	
	
	
	1
	
	44
	53
	36
	
	32
	178

	5 / EKUT
	
	
	1
	2
	1
	4
	1
	
	
	
	
	4
	40
	4
	57

	6 / UNIZAR
	
	3
	
	2
	2
	
	
	
	
	32
	29
	
	
	38
	106

	7 / UOX
	
	
	
	3
	
	
	
	
	
	
	2
	24
	
	3
	32

	8 / TUM
	
	
	
	
	
	
	
	
	
	5
	15
	
	36
	
	56

	9 / EGO
	
	
	
	
	
	20
	
	
	
	
	
	
	
	
	20

	10 / MPG
	
	
	
	5
	8
	22
	
	
	3
	16
	31
	
	
	
	85

	11 / LSC
	
	30
	6
	
	
	
	
	24
	
	
	
	
	
	
	60

	12 / WWU
	
	
	
	
	12
	
	
	
	
	
	
	6
	18
	12
	48

	13 / FZK
	
	
	
	
	5
	
	
	
	
	
	
	20
	2
	9
	36

	14 / EC-JRC-IRMM
	
	
	
	
	
	
	
	
	22
	10
	
	
	
	
	32

	15 / TUD
	
	
	
	
	
	
	
	
	
	
	9
	
	18
	
	27

	16 / CAN
	
	
	
	
	
	
	
	
	
	29
	
	
	
	
	29

	17 / CERN
	
	
	
	
	
	
	
	
	
	
	2
	12
	
	
	14

	18 / UNSPMF
	
	
	
	
	
	
	
	
	
	
	
	
	18
	
	18

	19 / UPAT
	
	
	
	18
	
	
	
	
	
	
	5
	
	
	
	23

	20 / ETHZ
	
	
	
	6
	
	
	
	
	
	
	12
	
	
	
	18

	21 / UHAM
	
	
	
	
	
	
	12
	
	
	
	
	
	
	
	12

	22 / FOM
	
	4
	
	
	
	2
	
	
	
	12
	
	
	
	
	18

	23 / UAAR
	
	
	
	
	
	
	12
	
	
	
	
	
	
	
	12

	24 / CTU
	
	
	
	
	
	
	
	
	
	18
	14
	
	
	
	32

	25 / FMFI-UK
	
	
	
	
	6
	
	
	
	
	
	
	
	
	
	6

	26 / UCL
	
	
	
	
	
	
	
	
	
	
	16
	
	
	
	16

	27 / JYU
	
	10
	
	
	5
	
	
	
	
	
	
	
	
	
	15

	28 / LIPC
	
	
	
	1
	
	
	
	
	
	
	4
	
	
	
	5

	Total
	72
	143
	126
	89
	52
	82
	37
	135
	80
	308
	365
	163
	150
	240
	2042


Table 1.3 e - Summary of staff effort

1.3.16
Timing of the Work Packages and of their components (Gantt charts)
The timing of the project, broken down in its components, is reported in the following set of Gantt charts for networking and joint research activities of ILIAS. These Gantt charts provide a graphical representation of the ILIAS Implementation Plan.
	WP2 - Deep Underground Science 
Laboratories Network (DEEPnet)
	YEAR 1
	YEAR 2
	YEAR 3
	YEAR 4

	
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 2.1 - Cooperative management
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Preliminary overview on underground sciences in Europe
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Preliminary overview on underground infrastructures in Europe
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on strategy of underground sciences and infrastructures in Europe
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Design of the network website 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Compilation of laboratories parameters and survey of new measurements (linked with task 3)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Updates and integration of the environmental site characteristics database (inputs from N2 task 2&3)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Common website presenting the deep underground facilities together
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Minutes and reports on common annual meetings with CELLAR […]
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Investigation on EU underground labs scientific advisory committes practices   
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Investigation on non-EU underground labs scientific advisory committes practices (linked with task 3)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - report on recommendations for standard practices of scientific advisory committes 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Final report on convergence of cross-Europe deep lab structures and vision
	 
	 
	 
	 
	 
	
	
	 
	
	
	
	 
	 
	
	
	 

	Task 2.2 - Service provision
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Analysis of present safety policy in the underground laboratories
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Studies of the cavities projects and related safety issues 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on safety recommendation for new cavities
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable -Minutes and report on common annual meetings with the LAGUNA and ET projects 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 2.3 - Knowledge transfert
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Overview on  exchanges with North American underground laboratories
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	 

	Overview on exchanges with Asian underground laboratory
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on cooperation with non-EU laboratories on science, safety and outreach 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Definition and procedure to measure  to standard parameters characterizing a laboratory 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Determination of he minimum equipments and staff support for underground laboratories
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Definition of the minimum laboratory standard
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Comparison of practices for low background measurements (linked with WP10)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Definition of common procedures for low background measurements (linked with WP10)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on recommendations for quality insurance standards and laboratory labelisation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Inventory of industrial collaborations and related equipment in each laboratory
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Investigation on the possible uses of deep underground laboratories for industry
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Reports on industrial demands for deep underground laboratories
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Comparison the practices for outreach directed to school and public in each laboratory
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Definition of the content of the materials for school conferences 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Definition of the actions to the public and  to the science teacher
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - New materials to present underground laboratories and sciences to the public
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


	WP3 - Interdisciplinary Network (IDnet)
	YEAR 1
	YEAR 2
	YEAR 3
	YEAR 4

	
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 1 - Scientific potential for European ULabs interdisciplinary research
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Discussion within CoMag and ILIAS for determining members of scientific committee
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable – Formation of the scientific committee for indisciplinary deep science
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Identification of interdisciplinary projects in underground sciences and site visits
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable – Yearly report on the potentialities of new interdisciplinary research projects 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable – Two-yearly interdisciplinary workshop spring 2010 and 2012
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable – Yearly report on site visits
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 2 - Deep-Science
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Interdisciplinary projects in underground sciences going on
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Update of the open database (in coordination with DEEPnet)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Yearly report on ongoing research and engineering projects and their impact to the Ulabs
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


	WP4 - Dark Matter Network (DMnet)
	YEAR 1
	YEAR 2
	YEAR 3
	YEAR 4

	
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 1 - European strategy and coordination of dark matter and axion research
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Creation and operation of expert panel, community poling; gather strategic information
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Open community/strategy panel meetings; decision on next steps; coordination with EU bodies
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Final community strategy/roadmap document published […]
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Technology subgroup meetings; overview large scale/advanced technology in relation to site infrastr.
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Liason with indirect and accel. techn. communities and theory;assess R&D,assimilation across ILIAS
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Assimilate/compare existing outreach activity, determine best practice; develop new materials 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Open joint outreach-industry forum meeting;decision on priority areas,development of industr.contacts
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Special report on DM technology outreach and knowledge transfer with industry
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 2 - Direct, Indirect and accelerator search theory and experiment coordination
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Coordinated work on DM candidates, development of theory tools and cross section predictions
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Development of improved DM theory with databases, Bayesian analysis and auxiliary packages
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Operation of visitor programm; Hands on Theory & Experiment meetings; web tools; prioritization
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on coordination of direct, indirect, accelerator sensitivity […]
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Coord. with LHC event generation community, comparson of LHC predictions, direct search protocols
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Development and coordination of work on R-parity conserving SUSY searches
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Workshops with accelerator community,LHC results;implications for new searches,priorities;feedback
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Special publication of combined direct/accelerator sensitivity plots and interactive web-site
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Assessment of complementarity of indirect searches;coord. with LCH, implications for direct searches
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Workshops with indirect community;  priorities/feedback; implications for UG searches/infrastructure
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Publication of combined direct/indirect sensitivity plots and implications for direct searches
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Meeting with CMBR/Early Universe,OPTICON/RADIONET; N-B dark matter; implications; priorities 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Assessment of halo models, N-body results, clumping DM streams, implications for direct searches
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Final report theory/sensitivity (direct/accl/indirect) including implication of CMBR […]
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 3 - Data, statistics and analysis coordination
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Gather/compare analysis techniques from the direct search experiments; data analysis meetings
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Develop and agree common standards for discrimination, statistics and analysis; decision on priorities
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Develop best practice/common analysis protocols and software using input databases below
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Publication of common working analysis including web publication of software 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Gather/compare analysis parameter input data; codes, public databases used in DM experiments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Agree/report input parameter protocols/standards for common databases; report format/priorities 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Produce unified common support parameter databases for input to joint analysis codes
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Publication of database scheme with agreed common analysis input parameters
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Develop joint use of agreed anaysis and input databases towards common produciton of results
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Generate combined sensitivity and limit plotsfrom two or more instruments; decision on best practice
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Final publication on combined experiment analysis […] and joint sensitivity/limits
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 4 - Axions and axion-like particle theory and experiment coordination
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Overview/comparison of Eur.experimental and R&D efforts relevant to axions and axion-like particles
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Evaluat. of promising future directions for axion expt. and implications for DM technology and strategy
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Special skills school/visitor programme combined with theory aspect (below) and WIMP community
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable -  Report on axion experiment/R&D improvements, techinques and comparisons […]
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Overview and comparison of European theory efforts relevant to axions; implications for WIMP expts.
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Evaluation of priority areas for axion theory; meetings/report on implications for DM strategy                     
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Early career programme; experiment and theory skills development in relation to world competition
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on coordination axion theory/analysis across in Europe […]
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


	WP5 – Neutrino Mass Network (NMnet)
	YEAR 1
	YEAR 2
	YEAR 3
	YEAR 4

	
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Task 1 – Low energy physics in neutrino mass experiments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Inspect background simulation methods
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Investigate different calibration methods
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Compare different background separation methods
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Investigate electronic final states in SBD and DBD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Deliverable – Report on electronic final states
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 2 – SBD and DBD analysis for neutrino mass experiments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Discuss different methods to investigate sytematic uncertainties
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Compare analysis methods in tritium and rhenium SBD experiments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Investigate other new physics  in DBD and SBD experiments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Deliverable – Report on analysis methods in DBD experiments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Deliverable – Report on systematics in DBD and SBD experiments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Deliverable – Report on analysis methods in SBD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Task 3 – Nuclear matrix elements for DBD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Investigate nuclear matrix elements with neutrino mass as leading term
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Inspect nuclear matrix elements with SUSY particle exchange
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Investigate experimental methods to distinguish process
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Discuss experimental tests of nuclear matrix elements
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Deliverable – Report on nuclear matrix elements including deformation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Deliverable – Report on experimental test possibilities
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Task 4 – Future neutrino mass experiments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Inspect the various approaches for a future DBD experiments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Discuss future possibilities for a SBD experiment
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Compare analysis methods in tritium and rhenium SBD experiments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Deliverable – Report on possibilities of future experiments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


	WP6 - Gravitational Wave Network (GWnet)
	YEAR 1
	YEAR 2
	YEAR 3
	YEAR 4

	
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 1 - Detectors commissioning and upgrade
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Identification and investigation of noise sources, and exchange of solutions
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Data quality  investigations
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable – Web page gathering information on joint commissioning activities
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Design and implementation of DC readout 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Study of actuator noise (coil-magnet / ESD)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Study and design of signal recycling configuration
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Advanced Virgo and GEO-HF design update report
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Design and implementation of squeezed states of light on the GEO detector
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Study of high optical power in dual recycled interferometers
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Recommendations for long term improvements
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Dissemination of knowledge on commissioning issues
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 2 - Network data analysis methodologies
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Support to joint analysis of data from Virgo+ and eLIGO
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Support to the development of new data analysis methods and strategies for 2nd generation detectors
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Networking with theoretical and observational astronomers
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Scientific case for future detectors
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on joint analysis effort of data from Virgo+ and eLIGO
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on the first results of the joint data analysis from Virgo+ and eLIGO
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on the scientific potential for 2nd generation GW detectors
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Final report on network data analysis methodologies
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 3 - Gravitational wave sources
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Study of black hole binaries 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Study of neutron-star and black-hole – neutron-star binaries 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	In-depth study of evolutionary paths for compact-object binaries 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Further development of post-Newtonian approximations
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Template banks for binary BH inspiral and merger including pN matching
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Detailed study of proto-neutron-star evolution
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Study the gravitational collapse of a neutron star to a black hole
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Investigate non-spherical supernova core collapse in the multi-dimensional context
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Research on dynamical instabilities of neutron stars.
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - GR gravitational magnetized collapse (3D) to rotating black-hole or neutron star
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Construction of template banks for rotating collapse
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Investigation of secular instabilities
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Study of isolated neutron stars
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Improve theoretical description of accreeting neutron stars in low-mass X-ray binaries
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Study of the general relativistic conditions for the onset of rotational instabilities
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Intensify interaction between analytical and numerical GW commmunities
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Improve waveforms for inspiral into spinning supermassive black-holes
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Construction of template banks for extreme-mass ratio binaries
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 4 - Communication and public outreach
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Building a platform for internal and external communication
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Outreach activities for pupils
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Workshops for journalists
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Traineeship contest for physics students
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 

	Technology transfer to industry and other fields of research
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Annual report on outreach activites
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


	WP7 - Astroparticle and Underground Physics: 

Theory and Phenomenology
	YEAR 1
	YEAR 2
	YEAR 3
	YEAR 4

	
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 1 - Astroparticle and UG Physics EU Strategy in Theory and Phenomenology
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Develop close links to the astrophys. /  cosmology communities within a multi-messenger approach
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Establish and maintain web page on institutions and expertise in cooperation with ApPEC
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Rep. on biann. conference on multi-messenger astrophys., cosmology and part. phys.
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Web page summarizing EU activities in Astroparti. Theory including outreach material
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 2 - Astrophysics and Cosmology as a Laboratory for Particle Physics
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Iinvestigate neutrinos as dark matter and their relation with lepto- and baryogenesis
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Study the role of neutrinos in compact stars
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Bi-annual meeting on early universe cosmology and particle physics of neutrinos with WP5
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - white paper on early universe cosmology and particle physics of neutrinos
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	investigation of cosmological relic particles in extensions of the Standard Model 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Bi-annual meeting on dark matter signatures common with WP4 and WP5
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - white paper on dark matter signatures
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Model astrophys.l sources of photons (from radio to gamma-rays), neutrinos, antimatter, and GWs
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Apply multimessenger analysis to dark matter studies
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 3 - Massive Neutrinos
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Understand the origin of neutrino mass and CP violation in the neutrino sector
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Determine optimal combination of data sets  to extract mass, mixing parameters, and CP angle
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - white paper on identificat. of sets of oscill. data for optimal extraction of parameters
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Combine oscillation data with limits or data on DBD for determining  mixing and masses
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Bi-annual “hands on neutrino oscillation and beta decay experiments” workshop common with N4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - white paper on current understanding of the dominant mechanism of 0νββ-decay
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



	WP10 - Ultra Low Background Techniques 
for Deep Underground Science Infrastructures
	YEAR 1
	YEAR 2
	YEAR 3
	YEAR 4

	
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 1 - Low background materials, measurements and environments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Complete shielding design & design of clean room asset
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Construction of the ultimate low background facility
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Background study
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Ultimate low background facility commissioned
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Data collection and identification of storage places for ultra pure materials
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Implementation of new databases for radio pure materials and measurement systems
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Implementation of a joint QAP (inter-comparison studies, procedures, reference materials)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on joint QAP and its impact
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Installation and running of radon, gamma and neutron monitoring systems
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Final report on background measurement network and its impact
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 2 - Advanced low background counting technology
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Optimization of the 232Th and 238U detection sensitivity for below pg/g for solid samples;
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Development of electro-deposition of actinides for alpha measurements 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Determination of the final sensitivity for measuring 226Ra
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on 232Th sensitivity for NAA approach with “hot” samples treatments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Final report on impact and performance of the enhanced NAA technique
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Design and selection of materials for gamma detectors
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Construction of gamma detectors
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Testing and use of gamma detectors
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Commissioning of surface contamination detector
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Final report on surface contamination detector
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Revision of CTF specifications
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Upgrade of CTF
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Detector tests and calibration
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Specifications for new electronics of CTF
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Mechanical system installation and electronics upgrade in CTF
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Investigation on methods and techniques for minimising the effects of gravity gradient noise
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Site selection for underground GW detector (spherical vs elliptica)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on strategy to minimise the effects of gravity gradient noise
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on site selection for underground GW detector 
	 
	
	
	 
	 
	
	
	 
	 
	
	
	 
	 
	
	
	 

	Underground facility for copper production
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on final facility for underground copper production and its impact
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 3 - New techniques for radon and radioactive gases
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Design of new gas counting system
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Construction of new gas counting system
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	New gas counting system running
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Final report on performance and achieved sensitivity of the new gas counting system 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Measurement of behavior of 222Rn in cryogenic liquids
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Measurement of behavior of 222Rn daughters in cryogenic liquids
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on first measurement results of impurities in liquefied gases 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Design of radon emanation test facility
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Construction of radon emanation test facility
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Measurement of radon emanation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on commissioning and first operation of radon emanation test facility 
	 
	 
	 
	 
	 
	
	 
	 
	 
	
	
	 
	 
	
	
	 

	Deliverable - Final report on radon emanation, plate-out physics and prospects for plate-out control 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 4 - Advanced applications for Geo-Science
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Design of radiodating laboratory
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Installation of radiodating laboratory
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Radiodating laboratory running
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on first results obtained with the radiodating laboratory
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Design of accelerometric and piezometric networks
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Installation of accelerometric and piezometric networks
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Network data acquisition running
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Accelerometric and piezometric networks installed
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


	WP 11 - Advanced Techniques 

for Rare Events Detection
	YEAR 1
	YEAR 2
	YEAR 3
	YEAR 4

	
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 1 - Very low temperature solid state detectors
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Selection of scintillating crystals and light yield characterization
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Operation of crystals as bolometers
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Study of background in scintillating crystals
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Table with main parameters of selected crystals operated as bolometers
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on large arrays of scintillating bolometers for double beta decay
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Selection of materials for light detectors
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Development of phonon sensors for bolometric light detectors
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Prototype of low background ultrasensitive bolometric light detectors
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Development of large mass Ge ID,NbSi  ionisation-heat bolometer prototypes  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Fabrication of the prototypes of Ge ionisation-heat bolometers
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Prototypes characterisation and underground measurements
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Prototype of a large mass Ge ID,NbSi  ionisation-heat bolometer
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on discrimination of surface events in macrobolometers
	 
	
	
	 
	 
	
	
	 
	 
	
	
	 
	 
	
	
	 

	Realization of magnetic and transition edge micro-calorimeters
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	 

	Deliverable - Report on microcalorimeters
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 2 - Noble liquid and gas detectors
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Measurements of impurity effects on charge/light production in gases and liquids 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Measurements of XUV/UV photon propagation/scattering in Noble Liquids 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on ionisation/scintillation  propagation in liquids and gases
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Operation and stability of advanced low background  MPDG technology
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Tests of selected MPDGs, particularly within liquids and low pressure gas
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Comparison tests of latest cryogenic and in-gas photo-sensors, QE tests 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Optimization for UV/XUV in relation to wavelength shifter placement
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Assessment and optimization for event reconstruction, PSD, and imaging 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on MPDG improvements for liquid/gas operation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on photo-sensor improvements, with UV-XUV fiducialisation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Assessment of maximum electron drift and photon propagation in liquid and gas
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Assessment of role of electronegative impurities and requirements for purification
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on size limitation for noble gas/liquid experiments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 3 - Advanced semiconductors detectors with active and passive BGK control
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Operation of bare Ge detectors in LAr with scintillation light read out 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Operation of segmented Ge-Detectors in Lar
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on achieved background suppression with semiconductors in Lar
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Study of the time structure of signals from Ge detectors and LArGe detectors 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on software filters to identify particle radiation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Optimization of  detector size and segmentation  for the various event classes
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Operation of prototype detectors with optimized segmentation schemes
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on the background suppression and event recocgnition
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 4 - Scintillation detectors for rare event searches 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Characterization of existing solid scintillators 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Optimization of geometry and reflective layer
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Development of new polymer base for organic scintillators 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on solid scintillator materials with improved characteristics 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Characterization of existing liquid scintillators 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Development of deep purification methods for liquid scintillators (LS)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Development of metal-loaded LS detectors for neutrino and  DBD studies 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on low Bkg pure and loaded scintillators 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Development of high quantum efficiency and very low radioactivity photodetectors
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on photo-detectors with improved characteristcs
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


	WP12 - Support Technologies 
for Underground Operation
	YEAR 1
	YEAR 2
	YEAR 3
	YEAR 4

	
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 1 - Large Cryogenic Infrastructure
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Vibration Control
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Surface Cleaning and Protection
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Residual Heat Loads and Control of Temperature 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on requirements for large rare event det. arrays and 3 gener. GW interferometers
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on state-of-the-art technologies  in residual heat load measurement
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on improved vibration control and surface control and cleaning 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 2 - Readout Electronics and Data Acquisition
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Low-impedance Readout
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	 

	High-impedance Readout
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Data Acquisition Concepts
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Control of electro-magnetic interference
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Rep. on multiplex. schemes, heatloads and 1st experience with selected readout methods 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on noise performance of prototype readout systems 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on system performance of pre-production electronics 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Software library for continuous digitization and triggers  
	 
	
	
	 
	
	
	
	 
	 
	
	
	 
	
	
	
	 

	Task 3 - Shielding Construction Technologies
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Passive Shielding
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Active Shielding
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Shielding Arrangements
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Physics concept for an integrated shielding
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Feasibility study of a complete underground shielding design 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Technical design document for an integrated shielding concept 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


	WP13 - Aboveground Experiments 

for Underground Research
	YEAR 1
	YEAR 2
	YEAR 3
	YEAR 4

	
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 1 – Work package coordination
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Workpackage Webpage 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Organize Annual Meetings
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Workpackage Coordination
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Final Report on the Workpackage
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 2 - Study of muon induced background at existing experiments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Implement  tracking routines in  the data analysis of CRESST and/or EDELWEISS vetoes
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Analysis of muon measurements with parallel operation of CRESST and/or EDELWEISS
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Rep. on the operation of the  vetoes and tables of the rates of data in coincid. [...]
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Installation of measurement equipment for muon tracker at the Double Chooz site
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Performance of muon measurements with parallel operation of Double Chooz
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Design of the observatory and R&D on extruded scintillators and neutron tagging techniques
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Measurement of the  cascade induced BKG and neutrons and comparison with MC
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on the analysis of data on  induced BKG measured with add-on equipment
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on general recommend. and optimization criteria for a generic observatory
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Constr. of the first instance of the observatory and report on impact of  and n BKG
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Install the muon telescope above the Ge spectrometer 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Perform measurements on selected materials 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - publication of the results on the measured cross sections 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 3 - Dedicated beams experiments to study BKG activation and response
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Installation of a PGAA facility at the FRM II  inclusive calibrations 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Measurement of normal, enriched and depleted Ge samples
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Analysis of results including evaluation of impact on the background budget
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on rate/energy of s after Ge-77 decay and implications for BKG [...].
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Preparation of scattering test facilitiy using low temperature detectors in Munich
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Explore the feasibility of a low energy scattering experiment at Tübingen
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Rep. on quenching factor measurements and implications for direct DM search 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Measurement of radioactivity due to impurities in a 200g 50Cr sample
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Simulation of irradiation procedure on a small sample
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Development of a method to accurately measure the activity of irradiated Cr
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Rep. on feasibility, simulation, and possible procedure to irradiate enriched Cr-50
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Compile info on radioisotopes as potential BKG forisotopes of interest 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Explore theoretical ideas of including deformation in the matrix element calculations
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Table of   for n reactions on  isotopes and other materials of interest
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 4 – Experiments of relevance for decay measurements
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Measure charge exchange reactions with (d,2He) for interesting decay isotopes 
	 
	 
	 
	 
	 
	
	
	 
	 
	
	
	 
	 
	
	
	 

	Analysis of (d,2He) data and publish
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Measure charge exchange reactions with (3He,t) for interesting double beta
decay isotopes
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Analysis of (3He,t) data and publish
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Develop experimental concept and strategy to allow double charge-exchange studies
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - provide a data set for transitions strength for wider use in physics-web publication 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Compile existing ft-values and their errors for the isotopes of interest 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Develop a priority list of necessary measurements 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Perform relevant measurements of ft-values of electron capture, beta and positron decay
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Seek funding of capital investment (estimated at 500 k€)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Develop the technique of trapping radioactive ions in an ion trap and test detection techniques 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Lay out an extensive experimental program and perform the relevant experiments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Analysis of data
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Develop a common data base
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Data base with ft-values relevant in double beta decay 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Identify double beta isotopes with background lines in their neighbourhood
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Identify interesting double electron capture isotopes 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Explore available atomic traps and their precision
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Perform necessary mass spectroscopic measurements 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on precision Q-value measurements for isotopes of interest
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


	WP14 - Simulations 
for Underground Infrastructures
	YEAR 1
	YEAR 2
	YEAR 3
	YEAR 4

	
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 1 - Background from radioactivity in underground infrastructures
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Simulation of the detector response for low-level radioactivity measurements 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Estimation of the sensitivity of low-level radioactivity detectors
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Web-page for WP14 and for software and database storage 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Table with sensitivities for low-level radioactivity measurements 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Analysis and simulation of background data from running experiments 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Estimation of the material contamination from the experimental data
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Simulation of background from radioactivity in underground labs and future experiments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Database of simulated background spectra from radioactivity in various materials 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on background spectra due to radioactivity in different detectors 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Estimation of the concentration of radon and its daughters in existing detectors
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Elaboration of methods for removing radon and its progenies from air and materials
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on effects of radon and its progeny on the detector sensitivity
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 2 - Background induced by cosmic rays
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Simulation of the production of radioactive isotopes by cosmic rays at surface
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Study of the muon-induced background in neutrino mass measurements
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Estimation of the effects from induced activity in the underground detectors 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on activation rates in different materials due to cosmic rays
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on the muon-induced background in neutrino mass measurements
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Simulation of neutron production by cosmic-ray muons in various targets
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Calculation of the expected rates of muon-induced neutrons in running detectors
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Calculation of muon-induced neutron background in underground labs and future experiments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Table of expected neutron yields from muons in different materials 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on muon-induced background in different underground laboratories 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Report on muon-induced neutrons in future experiments at different depths 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 3 - Modelling detectors and physics processes
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Simulation of light and/or charge collection in cryogenic and liquid noble gas detectors
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Calculation of electromagnetic (electric) field in the novel detectors
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Calculation of vibration (mechanical) effects and their impact on the detector stability
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Database of computer codes for simulating various effects in novel detectors 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Simulating detector performance taking into account physical processes and geometric effects
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Table of sensitivities of future experiments based on the simulated backgrounds 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


1.3.17
Interdependencies of the project's components

The interdependencies amongst the various elements of this IA are illustrated in the Pert diagram reported in the next page.

The project gravitates around the two key networks at the center of the diagram, WP2 and WP3, which share the coordination role for the Underground Laboratories, the related communities and the link with the external world.  

On the left, and deeply connected to the central work packages, we have the networks structuring well defined physics communities: Dark Matter, Double Beta Decay, and Gravitational Waves, transversally connected to Theory. This is the set of work packages (WP4, WP5, WP6 and WP7) mainly devoted to science coordination. On the right, strictly connected to the core WP2 network, we have the crucial JRA dealing with low background in the underground infrastructures (WP10). This is the common vertex of two "triangles": the set WP10-WP11-WP12 is dedicated to the R&D for advanced low-background low-noise underground detectors, while the set WP10-WP13-WP14 deals with crucial issues of the detector response: the analysis, the control and the comprehension of the background (with experimental and numerical methods) as well as the detector performance, studied through calibration and modelling.

Last but not least, the two Transnational Accesses open the underground infrastructures to qulalified users, in strict connection with the DUSL network and the JRA dealing with low radioactivity.

[image: image8.bmp]
1.3.18
Significant risks and contingency plans

Innovative technological developments are naturally associated to significant risks. Since in the present IA  the JRAs contain frontier R&D programs which exploit poorly investigated mechanisms, a risk assessment scheme has been elaborated. In each task of the JRAs, topics where significant risks are present have been singled out and two parameters have been used to assess the risk level: 

1. Likelihood: this parameter measures the probability of failure over a scale from 1 (low failure probability) to 5 (high failure probability)

2. Severity: this parameter measures the impact on the work package full program of the topic under evaluation, again over a scale from 1 (low impact) to 5 (high impact)

The Risk Level is defined as follows:
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Risk Level = Likelihood X Severity

If the Risk Level is equal or greater than 9, the topic under discussion is considered risky and a contingency plan is indicated. The risk evaluation is reported below in tabular form (see Table 1.3 f) , limiting to those topics  for which a significant risk was envisaged. WP10 (JRA1) and WP11 (JRA2), being at the frontier of innovation, contain more risky developments.

Table 1.3 f – Assessment of the risk levels in selected JRA topics

	Topic
	Description
	Likelihood
	Severity
	Risk Level

	WP10 – Ultralow Background Techniques for Deep Underground Science Infrastructures

	Task 10.1 a
	Failure in design and construction of an ultimate low background facility 
	3
	4
	12

	Task 10.1 b
	Failure in developing radiochemical analysis and techniques 
	3
	5
	15

	Task 10.1 c
	Failure in developing frontier gamma-detectors due to contamination
	2
	5
	10

	Task 10.2 a
	Failure in upgrade and use of CTF due to problems with inner nylon vessel
	3
	5
	15

	WP11 – Advanced Techniques or Rare Events Detection

	Task 11.1 a
	Failure in development of surface sensitive detectors
	3
	4
	12

	Task 11.1 b
	Failure in fabrication of magnetic and kinetic inductance detectors
	4
	5
	20

	Task 11.3 a
	Not working pixellization of CdZnTe detector for event discrimination
	4
	3
	12

	Task 11.4 a
	Failure in development of metal-loaded liquid scintillator detectors
	3
	4
	12

	WP12 – Support Technologies for Underground Operation

	Task 12.1 a
	Failure in finding out scaling laws of residual heat leaks
	2
	4
	8

	Task 12.1 b
	Failure in determining assessment procedure for surface contamination
	3
	2
	6

	Task 12.1 c
	Residual heat leaks too great for reaching mK temperature for tonne-scale mass
	3
	4
	12

	Task 12.2 a
	Failure to produce low-noise multi-channel SQUID chips
	2
	2
	4

	Task 12.2 b
	Heat load introduced by wiring is too large
	3
	2
	6

	Task 12.2 c
	Noise of high-impedance readout devices is too large
	3
	2
	6

	Task 12.2 d
	The level of electromagnetic interference will be too high
	3
	2
	6

	Task 12.3 a
	Problems in storing large amount of water for active shielding
	2
	4
	8

	WP13 – Aboveground Experiments for Underground Research

	Task 13.2 a
	Failure in calibrating nuclear recoils in dark matter detectors
	2
	4
	8

	Task 13.4 a
	Failure in measuring charge exchange reactions at the Groeningen site (budget)
	3
	3
	9

	Task 13.4 b
	Failure in precision mass measurements of double beta decay using atomic traps
	2
	3
	6

	WP14 – Simulation for Underground Infrastructures

	Task 14.2 a
	Failure in computing BKG from cosmic rays (not enough accurate Monte Carlo codes)
	3
	3
	9

	Task 14.3 a 
	Failure in modelling detectors (physics processes too complex)
	2
	3
	6


Related contingency plans

	Task 10.1 a
	As such a risk would be not under control of the participants, the deliverable has to be changed into the delivery of the final executive design and a progress report.

	Task 10.1 b 
	Depending on the problems which will occur, new strategies have to be developed on the spot, if possible, taking profit from the work done in the other subtasks.

	Task 10.1 c 
	In case of contamination one will locate the problematic parts in the experimental set-up and remove the contamination, or reduce it as much as possible. In case there is a problem with the crystal growth an alternative design to a very large crystal has to be developed, as for example the use of multiple smaller crystals in a joined set-up.

	Task 10.2 a 
	Minimisation of the time of production for a new nylon vessel: a procedure will be developed together with a company in order to render the production phase as much as possible a routine job, nonetheless without disregarding the high radio-purity restriction.

	Task 11.1 a 
	More resources to new methods for passive cleaning of surfaces.

	Task 11.1 b 
	Improvements  of the “more standard”   transition edge sensors.

	Task 11.3 a 
	Implementation of ultra-clean standard electrodes.

	Task 11.4 a 
	More efforts in the developments in high quantum efficiency photo-detectors.

	Task 12.1 c
	Segmentation and use of separate, smaller dilution refrigerators would mitigate the risk – at additional cost, obviously.

	Task 13.4 a 
	Exploration of the possibility to study reactions at other sites and/or get the same information by other reactions

	Task 14.2 a 
	Work together with code developers (GEANT4, FLUKA), to ensure high accuracy of physics models; work together with experimentalists (in particular WP13) to test physics models used in Monte Carlo codes


2.   Implementation
2.1
Structure of the management and procedures
In addition to the Coordinator, the overall management of ILIAS will be ensured by five committees:
1. the Governing Council (GC)

2. the Peer Review Committee (PRC)

3. the Management Team (MT)

4. the Executive Board (EB)

5. the Deep Underground Labs Coordination and Management Team (DUL-CoMag)

The management structure of ILIAS contains three levels: (i) the Legislation Level, represented by the GC, which is the ultimate decision making body and by the PRC, which assesses externally the implementation of the program; (ii) The Consortium-wide Executive Level, which includes the Coordinator, the Management Team and the Executive Board; (iii) the Activities Executive Level, with the DUL-CoMag and the individual managements of the Work Packages. The management structure of the project is designed so as to ensure a harmonious relationship between ILIAS and the underground laboratory directors, who, appointed by each laboratory Governing Body, are responsible for the scientific programme of the laboratory, which is defined on the advice of the International Advisory Committee of the laboratory and which is proposed to the Governing Body for approval. The interrelations among the coordinator, the committees and the WPs are represented graphically in Figure 2.1 a. A brief outline of the composition and the role of each management element is presented below.
2.1.1
The project coordination

The ILIAS Coordinator is Prof. Andrea Giuliani (INFN). He is responsible for the overall management of the ILIAS project and for the day-to-day operation; he ensures administrative, financial and legal management of ILIAS; finally, he is the intermediary between the Consortium and the European Commission and fulfils his duties in accordance with the EC Grant agreement.

The Coordinator chairs the Management Team, acts as Deputy-Chair of the Executive Board, and is a non-voting member of all the other committees. The Coordinator is assisted by a Deputy Coordinator, Prof. Gilles Gerbier (CEA). The scientific coordination is ensured by one Project Scientist and two Project Deputy-Scientists, who will be nominated during the first months of the project. 
2.1.2
The Governing Council

This committee comprises one representative from each ILIAS participant. 
The members of the Governing Council are: A. Giuliani (Coodinator, non-voting member), TbD† (INFN), G. Chardin (CNRS), V. Kudryavtsev (USFD), B. Saghai (CEA), J. Jochum (EKUT), H. Kraus (UOX), TbD (UNIZAR), J. Colas (EGO), A. Bettini (LSC),  F. von Feilitzsch (TUM), Ch. Weinheimer (WWU), K. Eitel (FZK), S. Schoenert (MPG), U. Waetjen (IRMM),  T. Niinikoski (CERN), TbD (CAN), TbD (TUD), TbD (ETHZ), I. Bikit (UNSPMF), TbD (UPAT), TbD (CTU), G. Sigl (UHAM), S. Hannestad (UAAR), TbD (FOM), R. Saakyan (UCL),  F. Simkovic (FMFI-UK), J. Maalampi (JYU), TbD (LIPC).

The role of the GC is to monitor the issues related to the overall framework of the ILIAS project, as established in the management plan approved by the GC, to discuss on political and strategic orientation of the project, and to decide on the general policy of the project for each year. 
In particular, the GC approves the annual working plan proposed by the EB; approves overall budget-relevant matters proposed by the EB; approves and endorses changes proposed by the EB regarding the structure of the project and the Consortium Agreement. 

In terms of financial issues, the GC endorses the establishment of the broad lines of budgetary appropriations proposed by the EB and all reports required in the frame of the Grant agreement; it endorses the ILIAS project’s Implementation Plan and the Plan for using and disseminating the Knowledge; it endorses the realised expenditure in accordance with the budget presented by the Coordinator; it endorses the Consortium’s budget and the financial allocation of the EC’s contribution between the various activities and  the various beneficiaries.
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Figure 2.1 a: The management structure of ILIAS
The GC may vote the inclusion of a new participant, or decide on the exclusion or the withdrawal of a beneficiary pursuant to the terms set forth by EC.

Finally, the GC makes sure that the commitments proposed by the EB are consistent with the EC Grant agreement, proposes to the EB feedback to the scientific community at large, and endorses changes in the ILIAS Consortium Agreement.

The GC will meet at least once per year. Decisions are taken when more than 2/3 of the members are present or have proposed a proxy, by simple majority. 

2.1.3
The Peer Review Committee

The Peer Review Committee is composed of 6 to 8 scientific experts in Astroparticle Physics and chosen in consideration of their individual competence, independently of nationality or place of work. They do not necessarily belong to participant institutions of ILIAS, and can be nationals of third world countries. 

The PRC reviews periodically the scientific and technical work produced in the joint research and the transnational access activities and monitors the coordination and structuring achievements of the networks; via their assessments, it may help the EB to produce the progress and final reports required by the European Commission; finally, it evaluates the ILIAS Implementation Plan as well as the results obtained. It may be consulted by the other ILIAS committees on any scientific issues.

2.1.4
The Management Team

It is composed of the Coordinator, the Deputy Coordinator, the Project Scientist, the two Deputy Project Scientists, the Scientific Secretary, administrative staff, and financial staff. The nomination of the members of the MT will be completed during the first months of the project. 

The MT ensures the day-to-day management of the ILIAS project and manages the administrative, legal, financial and other non-technical aspects. It commissions and receives progress and financial reports from all ILIAS activities; manages the ILIAS budget, including reconciliation of annually audited accounts, and maintains all financial, administrative and statistical records. It provides secretariat support for the Executive Board and the Governing Council, and assists the Executive Board regarding all related matters (e.g. follow-up of planning schedule, issue reminders for task initiation or completion), and in implementing the competitive selection procedure for new grant agreements. 

2.1.5
The Executive Board

It is composed by the Project Scientist, the ILIAS Coordinator and Deputy Coordinator, the two Project Deputy-Scientists, the Scientific Secretary and the Coordinators of the Work Packages. The role of the EB is to check the progress of all scientific and technical activities according to the Implementation Plan; to control the implementation of the decisions of the Governing Council (GC) and recommendations of the Peer Review Committee; to commission and to receive plans for the next stage of the ILIAS programme from all activities; to coordinate the preparation of the technical and financial reports; to assemble reports and pass them to the Governing Council for approval; to submit approved reports to the Coordinator for submission to the EC;  to distribute funds to ILIAS participants / Work Packages; to make sure that all financial aspects of the project are dealt correctly and in due time; to manage the exchange of information inside and outside the consortium; finally, to promote ILIAS at international level.
2.1.6
The Deep Underground Labs Coordination and Management Committee
The DUL-CoMag is composed of the Directors of the five underground laboratories mentioned in Section 1.2.1 and by the ILIAS Coordinator. This committee has its own management structure. The role of the DUL-CoMag is to reinforce cooperation and coordination on common subjects, aiming at a unified scientific policy of the underground laboratories; it takes care of the share of information and makes sure there is no duplication of research effort. Eventually, it sets up the Panels of the Transnational Accesses Activities.
2.1.7
WP1: implementation of the project
The activity of WP1 comprises the overall coordination and financial and administrative management of  ILIAS. The overall objective is to run ILIAS in an efficient and transparent manner, through the action of the elements described above.
The main goals of WP1 are to:

1. Ensure the administrative and financial management of ILIAS.

2. Receive the entire financial contribution from the Commission. The Coordinator shall manage this contribution by allocating it to the participants pursuant to the Implementation Plan and the decisions taken by the appropriate bodies.

3. Prepare annual accounts as requested by the Commission and prepare, within the requested time, an actual statement upon request of the Commission or the GC.

4. Inform the Commission of the distribution of the funds among the participants, specifically the amounts allocated and the dates of payment to each contractor.

5. Communicate to the Commission all information in connection with the project.

6. Create the relevant structures for the evaluation of all ILIAS activities and definition of structuring roadmaps in various fields of the European astroparticle physics.

7. Take care of legal aspects of the projects.

8. Ensure the dissemination of knowledge on a worldwide scale.
9. Strengthen the communication towards the public at large.
The main expected result is an efficient, transparent, and smooth management of ILIAS, in order to promote the structural character of the Consortium and the realisation of the R&D projects. This process is also expected to facilitate the preparation and submission of new proposals, such as Design Studies. The timing of the WP1 activities is reported below.
Gantt chart of the management, coordination and dissemination activities in WP1
	WP1 - Management and Coordination
	YEAR 1
	YEAR 2
	YEAR 3
	YEAR 4

	
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4

	Set-up of the management structure and of the committees
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Kick-off meetings of the various committees (GC, PRC, MT, EB, DUL-CoMag)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Liaison between ILIAS and European Commission
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Coordination and management of ILIAS
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Financial management of ILIAS
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Meetings of the Governing Council (minimum set)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Meetings of the Executive Board (minimum set)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Organization of the dissemination activities(e.g. ILIAS web-site)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Annual reports of the ILIAS activities
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Reports on the dissemination activities
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - Set up and continuous update of the ILIAS (FP7) web site
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deliverable - ILIAS annual general meetings and related documentation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


2.2
Individual participants
	Istituto Nazionale di Fisica Nucleare 

and Gran Sasso National Laboratory (LNGS)
	INFN
	Participant no. 1

	The INFN - the National Institute of Nuclear Physics - is an organization dedicated to the study of the basic constituents of matter, and conducts theoretical and experimental research in the fields of subnuclear, nuclear, and astroparticle physics. Fundamental research in these areas requires the use of cutting-edge technologies and instrumentation, which the INFN develops both in its own laboratories and in collaboration with the world of industry. These activities are conducted in close collaboration with the academic world. The Gran Sasso National Laboratory (LNGS) is one of four INFN national laboratories. It is the largest underground laboratory in the world (3 experimental halls with a total volume of about 180,000 m3) for experiments in particle physics, particle astrophysics and nuclear astrophysics. It is used as a worldwide facility by scientists, presently 750 in number, from 22 different countries, working in approximately 15 experiments, each at its own phase of operation. The average 1400 m rock coverage gives a reduction factor of one million in the cosmic ray flux; moreover, the neutron flux is one thousand times less than on the surface, thanks to the low levels of the Uranium and Thorium content of the dolomite mountain rocks. Main research topics of the present programme are: neutrino physics with neutrinos naturally produced in the Sun and in Supernova explosions and neutrino oscillations with a beam from CERN (CNGS program), search for neutrino mass in neutrinoless double beta decay, dark matter search, nuclear reactions of astrophysical interest. Besides LNGS, several INFN sections participate to ILIAS, bringing their expertize in underground low background experiements, particle detector development and related electronics, cryogenics, gravitational wave detectors. 



	Profile of the staff members who will be undertaking the work

· Prof. Andrea Giuliani, senior academic researcher. Expertise in neutrino physics with bolometric detectors. Experience in scientific coordination and group leader at the Insubria University (development of cryogenic bolometers). Member of CUORE and MARE collaborations. Coordinator of ILIAS. Coordinator of task 5.4.
· Prof. Eugenio Coccia, senior academic researcher. Director of LNGS. Expertise and leading role in cryogenic gravitational wave antennas. Experience in high level scientific coordination. Member of NAUTILUS and VIRGO collaboration. Member of the DUL-Comag.
· Prof. Fernando Ferroni, senior academic researcher, chairman of the INFN Scientific Committee for Accelerator Physics, expert in detector building, muon detection and data analysis 

· Prof. Piero Rapagnani, senior academic researcher, expertise in gravitational wave search, sensors and actuators, cryogenic detectors technology and ultra low temperature thermometry.
· Prof. Wolfango Plastino, senior academic researcher, xpertise in environmental radioactivity for Solid and Fluid Earth Physics and Environmental Sciences. Scientific Coordinator at Gran Sasso National Laboratory of ERMES project. Coordinator of task 10.4, deputy-coordinator of WP3.
· Prof. Claudio Faccenna, expertise in geodynamics, tectonics, and deep crustal processes. Coordinator of task 3.2.
· Prof. Viviana Fafone, expertise in gravitational wave search, He3-He4 refrigerators, low noise transducers and dc-SQUID amplifiers. 
· Prof. Giovanni Cantatore, senior academic researcher, expertise in axion research
· Prof. G. Ventura, senior academic researcher, expertise in very low temperature physics.
· Dr. Oliviero Cremonesi, senior researcher, expertise in neutrino physics and rare event search
· Dr. Carla Cattadori, senior researcher, expertise in neutrino physics and rare event search
· Dr. Aldo Ianni, senior researcher, expertise in neutrino and rare event physcis. Coordinator of task 2.1
· Dr. Luciano Pandola, researcher, expertise in neutrino physics and rare event search
· Dr. Matthias Laubenstein, senior researcher, expertize in rare event searche and ultra-low backgrouns technologies. Coordinator of WP10.
· Dr. Stefano Pirro, senior researcher, expertise in neutrino physics and rare event searches. Cooridnator of WP11.
· Dr. Maura Pavan, academic researcher, expertise in MC simulations, data analysis, background studies, in particular cosmogenic activation and radon issues, for double-beta decay experiments. Coordinator of task 14.3.
· Dr. Ezio Previtali, senior researcher, expertise in neutrino physics and ultra-low backgrounds technologies. Coordinator of task 10.2.
· Dr. Carlo Bucci, senior researcher, expertise in neutrino physics and rare event search
· Dr. Monica Sisti, researcher, expertise in neutrino physics. Coordinator of task 11.1.
· R. Tartaglia, engineer, head of prevention and protection service at LNGS
· D. Franciotti, engineer, head of operation and maintenance service at LNGS
· R. Adinolfi, engineer, head on environmet service at LNGS
· P. Aprili, head of support-to-experiments service at LNGS
· M. Balata, engineer, head of chemistry sevice at LNGS
· Dr. Riccardo Faccini, researcher, expert in physics analysis, project coordination (former Physics Analysis Coordinator of BaBar) and working on the data analysis for bolometric experiments 
· Dr. Silvio Morganti, senior researcher, responsible for the CUORE experiment in Rome, expert on detector building and muon detection.
· Dr. Francesco Arneodo, senior researcher, expert in cosmic rays, neutrino physics, DM search.

· Dr. O. Palamara, senior researcher, expertise in neutrino physics

· Roberto Passaquieti, expertise in gravitational wave interferometric detectors, sensors and actuators systems, high efficiency low frequency mechanical filters and cryogenics. 
· Paolo Falferi, expertise in gravitational wave search with acoustic detectors, internal friction in materials at low and ultralow temperature and SQUID amplifiers.
· Dr. Gaetano De Luca, researcher, expertise in Seismology and Earth's deformation processes. Scientific coordinator of the INGV - Abruzzo seismic network.
· Dr. Claudia Nones, post-doc, expertise in rare event detector technology

· Dr. Marisa Pedretti, post-doc, expertise in construction and optimization of bolometric detectors.

· Dr. Silvia Capelli, post-doc, expertise in Monte Carlo simulations, data analysis, background studies. 

· Dr. Fabio Bellini, post-doc, expert of muon detection and data analysis of bolometric experiments.

· Dr. Marco Barucci, post-doc, expertise in cryogenics and dilution refrigerator.

· Carlo Bradaschia, Gravitational wave detectors, vacuum. Coordinator of task 6.4
· Michele Punturo, Gravitationla wave detector, thermal noise

· Giovanni Losurdo, Gravitational wave detectors, suspensions. Coordinator of task 6.1.
· Luca Taffarello, Gravitational wave resonant detectors, cryogenics

· Paola Puppo, Gravitational wave detectors, suspensions

· Ettore Majorana, Gravitational wave detectors, suspensions

· Giancarlo Cella, Gravitatioal wave data analysis

· Fulvio Ricci, Gravitational wave detectors, cryogenics

· Stefano Braccini, Gravitationla wave detectors, suspensions

· Gianluca Guidi, Gravitational wave data analysis. Coordinator of task 6.2
· Franco Frasconi, Gravitational wave detectors, suspensions

· Prof. N. Fornengo, associate professor (academic staff) - expert on DM WIMPs in minimal and non-minimal SUSY models, WIMP direct and indirect detection and interplay between DM and accelerator studies. Coordinator of task 7.2.
· Dr. F. Donato, assistant professor (academic staff) - expert on WIMP DM signals, interplay between direct and indirect DM searches, cosmic ray propagation

· A. Melchiorri, associate professor - CMB and DM

· A. Strumia, academic staff - gravitino DM, minimal DM
· Dr. F. Vissani, expertise in theoretical physics, neutrino physics

· Prof. G. Fogli, full professor, expertise in theoretical physics, neutrino physics

· Prof. E. Lisi, INFN full professor, expertise in theoretical physics, neutrino physics

· Prof. A. Masiero, full professor, expertise in theoretical physics, particle cosmology

· Prof. S. Petcov, full professor, espertise in theoretical physics, neutrino physics

· Prof. S. Bonometto, full professor, espertise in theoretical physics, cosmology

· Dr. G. Lambiase, assistant professor, espertise in theoretical physics, dark matter

· Prof. Z. Berezhiani, associate professor, espertise in theoretical physics, dark matter

· Prof. V. Berezinsky, INFN full professor, espertise in theoretical physics, dark matter

· Prof. G. Fiorentini, full professor, espertise in theoretical physics, astrophysics

· Prof. G. Miele, associate professor, espertise in theoretical and neutrino physics


	University of Sheffield and Boulby
	USFD
	Participant no. 2

	The University of Sheffield is a premier research University in the UK, participating here through the Department of Physics and Astronomy and Department of Engineering Materials. Members of the department (belonging to a group led by Spooner) play a leading role in UK and European Astroparticle Physics through development of underground detector technology (for dark matter and neutrino physics) in the Boulby Underground Laboratory at Boulby Mine, North Yorkshire. The USFD group, thanks to the unique experience gathered at Boulby, is a major contributor to ILIAS. USFD holds responsibility for the Boulby laboratories, one of the main infrastructures coordinated in ILIAS.  The laboratories in Boulby are the largest and longest running deep mine-based underground laboratoris in Europe. Established in 1988 and expanded in 1999 with new facilities, it has been host to successful dark matter (NAIAD, ZEPLIN, DRIFT) and other experiments including work outside physics, notably SKY, an environmental science project.  USFD has a strong record of R&D in connection with underground science. The group (currently comprising 8 independent academics plus students, technicians and PDRAs) has extensive experience gained over 15 years directly relevant to the Work Packages in ILIAS including: development of large underground infrastructures and laboratories in mine environments; underground background and environment research; scintillator, liquid Argon, gaseous detectors, photon detection, electronics and data acquisition technology for underground detectors; cryogenic and mechanical engineering for underground applications; software and data-base development, interaction with non-physics applications, industrial cooperation and public outreach.



	Profile of the staff members who will be undertaking the work

· Prof. Neil Spooner, Director Boulby Laboratory, group leader. Expertise in dark matter, neutrino and underground physics, and detector technology. Coordinator of the Dark Matter Network and member of management team. Coordinator of WP4 and task 11.2.
· Dr. Vitaly Kudryavtsev, senior lecturer and academic. Expert in dark matter and rare event physics, detector technology and underground background simulations. Coordinator of WP14 and task 14.2
· Dr. Ed Daw. senior lecturer and academic. Expert in dark matter; gravitational waves and aspects of vibration control and low noise electronics. Coordinator of sub-tasks in the technologies for underground science workpackage 

· Dr. Sean Paling, lecturer, academic. Expert in underground operations and engineering, dark matter, rare event physics, analysis and detector development.  Participant in the laboratory network and low background workpackage. Coordinator of task 2.2 and task 10.1
· Dr. Phil Lightfoot, lecturer, researcher. Expertise in cryogenic liquid, scintillator and gas technology underground, mine operations and engineering, rare event physics, novel readout techniques. Participant in the detector technology workpackage

· Dr. John McMillan, lecturer, researcher.  Expert in industrial applications of underground technology, neutron detection and screening, scintillators, photo-sensors and radiation. Participant in the detector technology workpackage and low background workpackage

· Dr. Matt Robinson, senior researcher. Expertise in data reduction, data analysis, simulations and data acquisition systems. Participant in the simulations workpackage

· Dr. John Roberts (dept of engineering materials), lecturer, researcher.  Expert in underground facilities, engineering of structures underground, applications for waste storage.  Sub-task coordinator for the interdisciplinary network. Coordinator of task 3.1.
· Prof. Leszek Roszkowski has broad expertise on particle candidates for WIMPs and their properties and underlying particle physics models, as well on prospects for their detection in dark matter searches (both direct and indirect) and on related WIMP searches at the LHC. Coordinator of task 4.2.
· Dr. Carsten van de Bruck - works on non-standard interactions of dark matter with dark energy and neutrinos

· Dr. Tom Varley - works on neutralino WIMP, predictions for direct detectors and LHC

· Dr. Sming Tsai - works on neutralino WIMP, predictions for its detection in direct and indirect searches                                                                                                                                                

· Dr. Daniel Lopez-Fogliani - expert on WIMP in non-minimal SUSY models



	Centre National de la Recherche Scientifique
	CNRS
	Participant no. 3

	Founded in 1939, the Centre National de la Recherche Scientifique (CNRS, National Centre for Scientific Research) is the largest public research organisation for fundamental research in France, and is under the administrative supervision of French Ministry for research. CNRS benefits from a budget of about 2300 M€ in 2007. CNRS has approximately 29 000 permanent employees distributed in 1400 research units, either administrated purely by CNRS or jointly  with universities or with other research.

CNRS has a wide diversity of fields of scientific endeavour, from particle or astroparticle physics to astrophysics and social sciences, and has a tradition of distinguished cooperation with all major research actors in France

The CNRS central office in Paris has an administrative staff of 800 personnel, more than 200 of them with academic degrees, and 20 administrative regional offices throughout France.

The institutes IN2P3 (Institut National de Physique Nucléaire et Physique des Particules), INSU (Institut National des Sciences de l’Univers) and the departments PNC (Particle and Nuclear Phys-ics), SDU (Universe sciences) and SPM (Physics and Mathematics) are responsible for research in Astroparticle physics These CNRS institutes and departments include 50 laboratories with 1500 researchers and 2000 engineers, technicians or administrative staff, together with 2500 university professors and teachers with 1000 technicians or engineers, and about 3000 PhD students

The department and Institute administrations in Paris have a staff of 100 Full Time Employees

Interdisciplinary laboratories and research projects particularly with life sciences and engineering are managed with the cooperation of three other departments of CNRS (Life Sciences SDV, Information Technologies STIC and Engineering Sciences SPI ). The consolidated budget for astroparticle physics was about 50 M€. in 2007.

CNRS is directing or codirecting the Modane and Rustrel Underground Laboratories. CNRS has major participation in a large number of projects. These include EDELWEISS, EURECA and ROSEBUD for Dark Matter search, NEMO-III and SuperNEMO for double beta decay (neutrino mass) search, CYGNUS for directional detectors, CAST for axion search, VIRGO and EGO for gravitational wave detection. CNRS is also involved in the design study phase of extensions to the Modane Underground Laboratory, with perspectives towards water Cerenkov detectors in the megaton range.



	Profile of the staff members who will be undertaking the work
· Louis Dumoulin, Group leader of CNRS/CSNSM/Orsay, expertise in detector development, low temperature physics expert, in solid state physics, in thin film sensor fabrication

· Gabriel Chardin, Director of CNRS/CSNSM/Orsay, expertise in Dark Matter search, European coordination of Dark Matter working group in ASPERA Eranet, advanced data acquisition systems, data analysis. Coordinator of task 4.1
· Stefanos Marnieros, permanent physicist at CNRS/CSNSM Orsay, expertise in detector development, data analysis and electronics developments

· Alexandre Broniatowski, permanent physicist at CNRS/CSNSM Orsay, expertise in solid state physics, detector development, computer simulations, data analysis

· Alexandre Juillard, research engineer at CNRS/CSNSM/Orsay, project manager of Edelweiss-II Dark Matter experiment, expertise in detector development and data analysis

· Yong Jin, permanent researcher at CNRS/LPN, expertise in cryoelectronics, clean room nanofabrication, solid state physics

· Alain Benoit, permanent researcher of CNRS/Neel Institute/Grenoble, member of French Academy of Science, expertise in very low temperature physics, data analysis, electronics, solid-state physics, group leader of Neel Institute in Edelweiss and EURECA dark matter experiments

· Dr. Fabrice Piquemal, permanent physicist of CNRS/CENBG, Director of Modane Underground Laboratory (LSM),  expertise on neutrino physics,double beta decay, detector technology and  underground physics. Coordinator of task 2.3.
· Dr. Pia Loaiza, Post-doctorant at LSM, expertise on Ge gamma-ray spectrometry development, on very low radioactivity measurements, detector technology and  underground physics

· Mr. Michel Zampaolo, Research Engineer at LSM, underground infrastructure management and support to the experiments

· Dr. Christine Marquet, senior researcher at CNRS/CENBG, expertise on neutrino physics, double beta decay, calibrations and detector technology
· Dr. Jean-Stephane Ricol, senior researcher at CNRS/CENBG, expertise on neutrino physics, double beta decay, simulations and detector technology
· François Mauger, expertise on neutrino physics, double beta decay. Coordinator of task 5.1
· Dr. Xavier Sarazin, senior researcher at CNRS/LAL Orsay, expertise on neutrino physics, double beta decay, data analysis  and detector technology

· Dr. Georges Szklarz, senior researcher at CNRS/LAL Orsay, expertise on neutrino physics, double beta decay  and detector technology

· Dr. Dominique Durand, senior researcher at CNRS/LPC Caen, expertise on neutrino physics, nuclear physics, simulations and calibrations

· Dr. Roger Arnold, senior researcher at CNRS/IPHC Strasbourg, expertise on neutrino physics, data analysis, simulations and calibrations

· Dr. Frédéric Nowacki, senior researcher at CNRS/IPHC Strasbourg, expertise on nuclear physics theory

· Dr. Frédéric Mayet, senior researcher at CNRS/LPSC, expertise on dark matter physics, direct detection, directional detectors, background rejection, phenomenology calculations

· Dr. Daniel Santos, senior researcher at CNRS/LPSC, expertise on dark matter physics, directional detectors, direct detection, background rejection, phenomenology calculations

· Dr. Stéphane Gaffet: Director of LSBB, Rustrel underground laboratory, permanent researcher at CNRS/IRD/OCA, expertise on seismology, geophysical instrumentation and underground geophysics, Géosciences Azur Université de Nice – Sophia-Antipolis. Coordinator of WP3.
· Dr. Robert Pillet: Permanent researcher at CNRS/IRD/OCA, expertise in rotational seismology, Géosciences Azur Université de Nice – Sophia-Antipolis
· Dr. Tony Monfret: Permanent researcher at CNRS/IRD/OCA, expertise in seismic imaging and tomography, Géosciences Azur Université de Nice - Sophia-Antipolis
· Dr. Thomas Lebourg: Permanent researcher at CNRS/ IRD/OCA, expertise in resistivity monitoring, Géosciences Azur Université de Nice – Sophia-Antipolis

· Dr. Yves Perette: Permanent researcher at CNRS/EDYTEM, expertise in environment and karst

· Dr. Yves Guglielmi: Assistant professor, expertise in geomechanical measurement and modelling, Géosciences Azur Université de Nice – Sophia-Antipolis/CNRS/IRD/OCA

· Mr. Michel Auguste: Engineer, expertise in electromechanic and cryogeny, support to experiment, Galilée/LSBB Université de Nice – Sophia-Antipolis/CNRS/IRD/OCA

· Mr. Daniel Boyer: Engineer, expertise in underground geophysical experiments, support to experiment, Galilée/LSBB Université de Nice – Sophia-Antipolis/CNRS/IRD/OCA

· Mr. Alain Cavaillou: Engineer, expertise in radioprotection and IP network, support to experiment, Galilée/LSBB Université de Nice – Sophia-Antipolis/CNRS/IRD/OCA

· Pr. Matthew Yedlin: Associate Professor, expertise in electromagnetism and seismology, expertise in electromagnetic and seismic tomography, UBC Vancouver & LEAT Université de Nice – Sophia-Antipolis/CNRS

· Dr. Karine Castellani: Assistant professor, expertise in soft error for semiconductor devices, IM2NP Université Paul Cézanne

· Pr. Jannie Marfaing: Professor, expertise in physics and earth magnetic field, IM2NP Université. Paul Cézanne

· Dr. Christophe Emblanch: Assistant professor, expertise in karst hydrogeology, Climat, Sol, Environnement Université d’Avignon et des Pays de Vaucluse/INRA/CNRS

· Pr. Jean Virieux: Professor, expertise in numerical modellings in geophysical fields, LGIT Université Joseph Fourier/CNRS

· Dr. Roland Lastennet: Assistant professor, expertise in hydrogeology, CDGA Université de Bordeaux 1/CNRS

· Pr. Jacques Mudry: Professor, expertise in hydromechanics and hydrogeology, Géosciences Université de Besançon/CNRS
· Matteo Barsuglia, Researcher. Expertise gravitational wave detectors, commissioning and optics.

· Marie Anne Bizouard, Researcher, Expertise in gravitational wave data analysis.
· Damir Buskulic, Researcher. Expertise in gravitational wave data analysis.
· Raffaele Flaminio, LMA director, Expertise in gravitational wave detectors, vibration isolation and optics. Coordinator of WP6 and task 6.5.
· Henrich Heitmann, Research engineer. Expertise gravitational wave detector, commissioning and optics.
· Nicolas Leroy, Researcher, Expertise in gravitational wave data analysis.

· Frederique Marion, Researcher, Virgo LAPP group leader, Expertise in gravitational wave data analysis.

· Catherine Nary Man, ARTEMIS director, Expertise in gravitational wave detectors, optics and lasers.

· Eric Chassande-Mottin, Researcher, Expertise in gravitational wave data analysis.

· Benoit Mours, Researcher. Virgo spokeperson, Expertise in gravitational wave detectors and data analysis.

· Edwige Tournefier, Researcher, Virgo commissioning coordinator, Expertise gravitational wave detectors, commissioning.
· Jean-Yves Vinet, Researcher. Expertise in gravitational wave detectors, simulation and optics.

· Nazario Morgado, Research engineer, Expertise in coatings, mechanics and materials science.

· Christophe Michel, Research  engineer, Expertise in optics, coatings and surface cleaning.



	Commissariat à l’Energie Atomique
	CEA
	Participant no. 4

	IRFU (Institut de Recherche sur les Lois Fondamentales de l’Univers) department is composed of a total of 650 physicists, engineers, technicians and administrative staff who have major roles in many facilities and experimental set-ups in high energy particle physics, astrophysics and astroparticle physics fields. In particular 

IRFU is involved in major detector and electronics developments and architecture designs, e.g. for the CERN COMPASS and KABES experiments, for the ANTARES neutrino telescope and for satellite missions such as INTEGRAL or HERSCHEL. DAPNIA and DRECAM participate in several medium and large-scale cryogenic facilities in fundamental and applied physics. These include the design, prototyping and fabrication of the two large magnets of the ATLAS and CMS LHC experiments, at CERN, the automated cryogenic operation of the VISIR infrared at the ESO Very Large Telescope. 

IRFU has also substantial expertise in design and realisation of large mechanical structures and integration of complex apparatus, including cryogenic ones, for very large experimental set-ups (CMS, ATLAS) and substantial technical support expertise in front-end electronics, integrated electronics, charge amplifiers, EMI, acquisition systems, cryogenic thermistors and installations.

IRFU is co-responsible with CNRS of the underground “Laboratoire Souterrain de Modane” and constitutes a major group in the Dark Matter search field. In particular, IRFU has a key role in development of low radioactivity environments in LSM laboratory, the development of high performance bolometric detectors, the integration of analogue and numerical circuits for continuous digitisation, the numerical treatment and handling of the signals and the acquisition system, simulation of underground neutron background sources and shield optimisation.
 

	Profile of the staff members who will be undertaking the work
· Gilles Gerbier, team leader of the IRFU group, significant experience in the setting up and management of dark matter experiments. Former director of underground laboratory of Modane, extended knowledge of underground infrastructure running and constraints, and requirements of integration of cryogenic infrastructure underground. Experience in simulation of neutron background in complex shielded set ups. Experience in low radioactive background issues and HP Germanium low noise spectrometers.
· Xavier François Navick, senior, expert in bolometric detectors development, construction and tests. Developing new interdigitised electrodes Germanium prototypes with improved background rejection. Experience of clean radioactive environment for detector fabrication, in radon daughter characterisation and cleaning.
· Michel Gros, computing engineer, expert in software for data acquisition of digital streams and handling of software triggering on multi channel acquisition system, online treatment, tuning up and diagnosis tools. 
· Eric Armengaud, young physicist, recently integrated in Edelweiss team, setting up computing tools for slow control and on line diagnosis of the experimental set up, already substantial experience in data analysis, statistical and software tools. 
· Olivier Besida, senior, significant experience in Monte Carlo simulations of experimental set-ups to evaluate performance of shielding and residual backgrounds, tools for soft triggering 
· Astrid Chantelauze, PHd student, thesis on analysis of data of muon VETO detector for Dark Matter search
· Yannis Giomataris, senior, expert in development of gaseous detectors for rare events search

· Bernard Paul, electronic engineer, development and integration of  electronic cards for readout of  cryogenic detectors

· Rachid Lemrani, post doc, development of software tools for integrated analysis of data from direct indirect searches and accelerator experiments for Dark Matter identification



	University of Tuebingen
	EKUT
	Participant no. 5

	The Eberhard Karls University Tübingen is a premier research University in Germany, participating here through the Kepler Center for Astro and Particle Physics of the faculty of Mathematics and Phyiscs. Members of the Kepler Center play a leading role in German and European Astroparticle Physics through development of cryogenic detectors (for dark matter and neutrino physics), the theoretical research on the double beta decay matrix elements, on gravitational waves and on high energy astrophyiscs. The experimental group consists of four senior researchers, one post doc and six PhD students. The group is a member of the CRESST and EURECA collaborations on direct Dark Matter search and of the GERDA collaboration on the search for neutrinoless double beta decay. It participates in the German Transregio program “Neutrinos and Beyond” and coordinates the N3 Dark Matter Network in ILIAS  FP6.   

The nuclear physics and neutrino physics  group consists of two senior researches, one postdoc and a PhD student. Their work aims at elucidating the basic open questions in the fields, such as: derive the theoretical inputs to decide if neutrinos are Dirac or Majorana particles; determine the absolute mass scale of the neutrinos; elucidate the physics background of the mixing angle θ13; assess if neutrino oscillations violate CP invariance; understand  the value of the CP violating Dirac phase. The experimental limits or data on double beta decay are to be combined with neutrino oscillation data to obtain a consistent physical picture of neutrinos in terms of their masses and the mixing matrix. The group studies implications of extensions of the Standard Model on the double beta decay and they extract constraints on the parameters of the GUT and the R-parity violating SUSY from the experimental limits. To achieve these goals, it is very important that the quality of the needed nuclear matrix elements also for other mechanisms than light neutrino exchange is improved. The group participates in the German Transregio program “Neutrinos and Beyond” and coordinates the workpackage on Double Beta decay in N6 of ILIAS FP6.   

The gravitational waves group consists of one senior scientist, 3 post-docs and 3 PhD students while members of the other Astronomy groups in EKUT collaborate in specific projects. It plays a leading role in Europe in the theoretical studies of gravitational wave sources. Presently, it participates in the German Transregio program on “Gravitational Wave Astronomy” while it coordinates the workpackage on Gravitation Waves in N6 of ILIAS FP6.


	Profile of the staff members who will be undertaking the work
· Amand Faessler:  professor theoretical physics, expertise in double beta decay, single beta decay, electron capture; nuclear structure and test of physics beyond the Standard Model in the neutrinoless double beta decay, coordinator of task 7.3.
· Josef Jochum:  professor for experimantal physics, expertise on dark matter direct detection, development of cryogenic detectors, experimental neutrino physics. Coordinator of WP13, of task 4.3 and task 13.1.
· Kostas Kokkotas, group leader gravitational waves. expertise on neutron star dynamics as gravitational waves sources. Coordinator of task 6.3
· Dr. Vadim Rodin,  expertise in nuclear structure, the double beta decay, test of physics beyond the standard model, neutrino oscillations.
· Mohamed Saleh yousef: PhD student, extension of the description of the double beta decay to deformed nuclei.

· Fedor Simkovic: fundamental theories of weak interactions; extensions to additional neutrinos.; connection with nuclear structure, neutrinoless double beta decay matrix elements. Coordinator of task 5.3.
· Igor Usherov: post doc, cryogenics, cryogenic detectors

· Torsten Hehl: senior researcher, nuclear pyhsics, data analysis, detector development

· Peter Grabmayr: senior researcher, nuclear physics, electromagnetic interactions, 
data analysis, data acquisition. Coordinator of task 13.3.
· Heinz Clement: professor for experimental physics, nuclear physics, hadronic interactions, 
detector development, data analysis
· Marcel Kimmerle: PhD student, data analysis, detector development, neutron detection

· Michael Bauer: PhD student, Monte Carlos simulations, muon induced neutron 
backgrond, shielding design

· Stephan Scholl: PhD student, Monte Carlo simulations , low energy neutrons tracking

· Klemens Rottler: PhD student, detector development, data analysis

· Christoph Sailer: PhD student, cryogenic detector development
· Georg Mayrhofer: PhD student, PGAA with Ge. low background  analysis, Ge spectroscopy

· Kostas Glambedakis, senior academic researcher. expertise in neutron star theory, post-Newtonian theory and GW sources for LISA.
· Wolfgang Kastaun, senior researcher. expertise in numerical relativity and especially in GR hydrodynamics.
· Hajime Sotani, senior researcher. expertise in magnetized neutron stars, equations of state and connection of gamma and x-ray observations with GW sources.


	University of Zaragoza
	UNIZAR
	Participant no. 6

	The Zaragoza group is a leading Spanish group in underground physics, in phenomenology of detection of double beta events, and in general in low background techniques. It has been involved in this line of research for more than twenty years, first in underground facilities outside Spain, and for more than fifteen years, in the underground laboratory of Canfranc that the group built up and established. The group was a member of the IGEX collaboration, a second generation ββ(0ν) experiment carried out in the old Canfranc laboratory with results equivalent to the best published in the literature. It also carried out first generation ββ(0ν) and ββ(2ν) experiments in the Modane underground laboratory, as well as in the old Canfranc laboratory. The experiments of the Zaragoza group of non-baryonic dark matter search with Ge detectors also produced the best exclusion plot obtained with conventional Ge ionization detectors (IGEX-DM experiment and COSME) ever published for WIMPs with mass in the 10-150 GeV region. At present an experiment with 107 kg of NaI to look for annual oscillations of the WIMP signal (ANAIS) is in the set-up phase. Another experiment with cryogenic detectors (ROSEBUD) studies exclusion plots for WIMP with masses less than 10 GeV, and has shown the feasibility of signal-background discrimination by using the simultaneous measurement of light and heat in CaWO4 scintillator bolometers. In the field of axion searches the group also has a long track of expertise, with participation in the pioneering experiments SOLAX and COSME (the latter at Canfranc) using crystalline detectors, and being an essential component of the CAST experiment at CERN since its conception in 1998. Part of the group has recently been in direct contact with the last developments of TPCs, in particular with Micromegas detectors, and especially in the framework of CAST. At present it is also a member of the SuperNEMO collaboration, a new generation double-beta decay experiment, with an important role in the development and installation in the new Canfranc underground laboratory of the Bi-Po detector, which will measure activities of sources to be used in the future SuperNEMO detector.



	Profile of the staff members who will be undertaking the work
· Prof. Julio Morales. Professor at Zaragoza University. Associate Director of the Canfranc underground laboratory. Expertise in dark matter, neutrino and underground physics. 

· Prof. José Ángel Villar. Professor at Zaragoza University. Associate Director of the Canfranc underground laboratory. Expertise in dark matter, neutrino and underground physics.

· Prof. José Manuel Carmona. Professor at Zaragoza University. Expertise in dark matter, neutrino and underground physics. Coordinator of WP2.
· Dr. Igor G. Irastorza. Senior Researcher. Expertise in dark matter, neutrino and underground physics.

· Prof. Gloria Luzón. Professor at Zaragoza University. Expertise in dark matter, neutrino and underground physics. Coordinator of task 14.1.
· Prof. Susana Cebrián. Professor at Zaragoza University. Expertise in dark matter, neutrino and underground physics.

· Prof. Jorge Puimedón. Professor at Zaragoza University. Expertise in dark matter, neutrino and underground physics.

· Prof. Eduardo García. Professor at Zaragoza University. Expertise in dark matter, neutrino and underground physics.

· Prof. María Luisa Sarsa. Professor at Zaragoza University. Expertise in dark matter, neutrino and underground physics.

· Dr. Theopisti Dafni. Senior Researcher. Expertise in dark matter, neutrino and underground physics.

· Dr. Carlos Pobes. Senior Researcher. Expertise in dark matter, neutrino and underground physics.

· Prof. Javier Paricio. Director of the Institute of Education Science of the University of Zaragoza. Expertise in media and communication technologies and scientific outreach.



	University of Oxford
	UOX
	Participant no. 7

	Physics at Oxford University is organized as a single department with six sub-departments which are engaged in teaching and research covering all aspects of the subject from the Universe as a whole to the smallest sub-atomic particles. It is the largest Physics department in the UK and has strong links with numerous other institutions nationally and internationally. At present, the department has some 70 academic and 100 post-doctoral staff, over 200 research students and about 170 support staff. It occupies well-equipped laboratories and workshops based on 2 sites just north of Oxford city centre and adjacent to the extensive University parks. 

The Oxford particle physics group is the largest university-based group in the UK, with 27 permanent academics; about 30 temporary academics, fellows and post-docs; 40 graduate students and 50 support staff. It is housed in the Denys Wilkinson Building with excellent electronics and mechanical workshops. Our research programme covers experiments at accelerators as well as in particle astrophysics. We are currently involved in preparations for the ATLAS and LHCb experiments, while continuing participation in CDF, MINOS and ZEUS. Particle astrophysics activities include the SNO solar neutrino experiment, the CRESST dark matter search and preparations for EURECA. The group has extensive experience on multi-channel readout system for cryogenic dark matter detectors, a strong low-temperature scintillator research programme and is strong in software framework development for dark matter data analysis. The R&D effort includes single photon detection, cryogenic and mechanical design, engineering and manufacturing, advanced electronics concepts, DAQ hardware, firmware and software.



	Profile of the staff members who will be undertaking the work
· Prof. Hans Kraus, Research group leader. Expertise in dark matter search, cryogenic detector technology, ultra-low temperature cryogenic equipment, DAQ electronics and data analysis software. Coordinator of WP12.

· Dr. Samuel Henry, University lecturer. Expertise in dark matter search, SQUID readout systems, precision magnetometry, cryogenic technology. Corrdinator of task 12.2.
· Dr. Vitalii Mikhailik, Senior Research Associate. Expertise in scintillator research for dark matter and double beta decay.




	Technische Universität München
	TUM
	Participant no. 8

	The Technische Universität München is one of Germany’s Excellence Universities. The astroparticle physics group is a pioneer in low-energy real-time solar neutrino astronomy with the BOREXINO experiment. Members of the group have extensive experience in experiments with solar and reactor neutrinos. The CRESST experiment searches for Dark Matter using cryogenic detectors. Large infrastructures and long-standing experience in technological developments allow to explore the potential of future detection techniques. The group plays a major role in the EU-funded ILIAS FP6 programme. The research centres “Astroparticle Physics” and “Neutrinos and Beyond” were hosted in Munich.



	Profile of the staff members who will be undertaking the work
· Franz von Feilitzsch: professor for astro particle physics. Expertise in neutrino physics, neutrino astronomy, dark matter search, novel detection techniques, head of the ILIAS FP6 governing council.

· Lothar Oberauer: professor for physics, expertise in neutrino physics, neutrino astronomy, low background detectors, speaker of the research centre “Neutrinos and Beyond”.

· Tobias Lachenmaier: junior professor, neutrino oscillation experiments, cryogenic detectors, muon induced background in experiments. Coordinator of task 13.2
· Walter Potzel: senior academic researcher, expertise in nuclear physics, Mößbauer spectroscopy, neutrino physics, dark matter search

· Marianne Göger-Neff: academic researcher, expertise in low background solar neutrino experiments, neutrino oscillation experiments

· Jean-Côme Lanfranchi: post-doc, cryogenic detectors technology, development of new detection techniques, recoil calibration for dark matter searches

· Patrick Pfahler: PhD student, liquid scintillators for neutrino experiments

· Sabine Roth: PhD student, detector fabrication for dark matter search

· Sebastian Pfister: PhD student, detector fabrication for dark matter search

· Christian Ciemniak: PhD student, crystal production, quenching factor measurements for dark matter search

· Chiara Coppi: PhD student, quenching factor measurements for dark matter search

· Martin Hofmann: PhD student, background reduction, low-level gamma spectroscopy

· Teresa Marrodán Undagoitia: PhD student, simulations for large detectors in neutrino astronomy, development of liquid scintillators

· Michael Wurm: PhD student, data analysis, solar neutrinos, neutrino astronomy




	European Gravitational Observatory
	EGO
	Participant no. 9

	The European Gravitational Observatory (EGO) is a consortium founded by INFN and CNRS in order to ensure the long term scientific exploitation of Virgo, the largest and most sensitive gravitational wave detector in Europe. The Virgo detector is based on a laser interferometer with 3 km long arms. The interferometer is entirely contained inside a large vacuum system composed by two 3 km long and 1.5 m diameter tubes connecting several ten meters high vacuum chambers hosting the interferometer optics and their seismic isolation systems. The primary objective of EGO is to ensure the operation and maintenance of Virgo as well as its exploitation and future upgrades. Moreover EGO is responsible for the maintenance of the site and of the related infrastructures including a computer center for the data analysis. In addition EGO promotes and support open co-operation in R&D and more generally in the field of experimental and theoretical gravitational wave research. Other objectives of EGO are the promotion of contacts among scientists and engineers, the dissemination of information and the provision of advanced training for young researchers. In this context EGO is taking care of the management of a network devoted to gravitational wave antenna within the ILIAS project, an Integrated Infrastructure Initiative funded by EU within FP6. EGO is also managing the Virgo-EGO Scientific Forum (VESF), a forum including scientists in the field of astrophysics, astroparticle, general relativity and gravitation that are interested in the data expected from Virgo and its future upgrades. In addition to the Virgo detector several other facilities are available at EGO to support the maintenance of the detector, its exploitation and its future upgrades. These include a computing center for on-line and off-line data analysis, laboratory spaces devoted to optics, electronics, mechanic and vacuum developments, clean rooms for the handling and assembly of optics and a mechanical workshop. Also available is a cryogenic laboratory hosting a large cryostat for the test of mirrors and suspension to be used in future interferometers working at low temperature.


	Profile of the staff members who will be undertaking the work
· Jacques Colas, EGO Director. Expertise in particle physics and detectors.

· Vincenzo Dattilo, electronic engineer. Expertise in electronics and gravitational wave detector operation.

· Paolo Ruggi, researcher, Expertise in mechanics, seismic isolation and gravitational wave detectors.

· Elena Cuoco, researcher. Expertise in gravitational wave data analysis.

· Julien Marque, optical engineer. Expertise in optics, interferometry and gravitational wave detectors.

· Eric Genin, researcher. Expertise in optics, interferometry and gravitational wave detectors.

· Benjamin Canuel, researcher, Expertise in optics, interferometry and gravitational wave detectors.

· Veronica Colautti, administrative, Expertise in administration and budget management.




	Max-Planck-Gesellschaft zur Förderung der Wissenschaften e.V.
	MPG
	Participant no. 10

	The Max-Planck-Gesellschaft zur Förderung der Wissenschaften e.V. (MPG) is a state funded, non-profit research organization. Currently, the MPG operates 77 institutes and research facilities of different sizes and structure which carry out fundamental research in science and humanities. About 12,600 people are working in the MPG of which 4,600 are scientists. In addition, about 11,300 undergraduate and PhD students, post-doctoral students, and guest researchers are doing research and training within the MPG. Three different Max-Planck-Institutes participate in this proposal application. A short description of the different institutes is given below.

The Max-Planck-Institut für Kernphysik Heidelberg (MPI for Nuclear Physics, MPIK), founded in 1958, does research in atomic- and molecular physics, elementary particle physics, astro-particle physics as well as astrophysics. Since the 80’s of last century MPIK has initiated, developed and operated experiments deep underground in the Laboratory Nazionali del Gran Sasso (LNGS). This includes the solar neutrino experiments Gallex/GNO, Borexino, and the double beta-decay experiments Heidelberg-Moscow and GERDA. Moreover MPIK built and operates ultra-low level instruments (Ge-spectrometers, gas lines, radon detectors, etc.) at the LNGS which are available to users external to MPIK. MPIK operates as well an on-site underground laboratory in Heidelberg equipped.

The Max-Planck-Institut für Physik has been founded in 1917 in Berlin, then as Kaiser-Wilhelm-Institut für Physik, it moved several times during its eventful history, finally in 1958 under the directorate of Werner Heisenberg and Ludwig Biermann to its present site in Munich. The institute's research is devoted mainly to studies of the fundamental constituents of matter, their interactions, and the role they play in astrophysics. The experimental research comprises extensive participation in high-energy physics experiments which are being conducted by international collaborations at the large accelerators at DESY, Brookhaven and CERN and in particle-astrophysics experiments performed at La Palma (Canarian Islands) and the Gran Sasso Underground Laboratory. Together with the Max-Planck-Institut für extraterrestrische Physik, the Max-Planck-Institut für Physik operates a research laboratory devoted to the development of innovative semiconductor detectors for the institutes' experimental projects.

The Max Planck Institute for Gravitational Physics (Albert Einstein Institute) plays a decisive role in the development of the gravitational wave astronomy. Construction, operation and further development of the gravitational wave detector GEO600 as well as the preparation of the satellite mission LISA require research in laser physics, quantum optics, control electronic and gravitational physics. 

All three institutes educate young researchers in their respective fields and have public outreach programs. 



	Profile of the staff members who will be undertaking the work
· Stefan Schönert, Experimental project leader Division for Astroparticle Physics. Expertise in neutrino physics, astroparticle physics, low-background physics, underground physics, germanium-, noble gas-, liquid scintillator detector technologies. Spokesperson GERDA Double Beta experiment. Coordinator of task 11.3.

· Hardy Simgen, researcher. Expertise in neutrino physics, underground physics, low-background physics, germanium spectrometry, radon counting, gas handling and purification, cryogenic liquids, data analysis. Coordinator of task 10.3. 

· Grzegorz Zuzel, researcher. Expertise in rare event detection, low-background physics, noble gas mass spectrometry, radioactive noble gas measurements, purification of cryogenic liquids.

· Christian Buck, researcher. Expertise in neutrino physics, rare event detection, energy transfer modeling in scintillators, liquid scintillator chemistry, radon counting. 

· Bernhard Schwingenheuer, researcher. Expertise in particle and astroparticle physics, front-end and DAQ electronics, cryogenic design, large hardware underground constructions, data analysis and Monte Carlo Simulations.

· Jochen Schreiner, researcher. Expertise in legal aspects of radio-protection, radon spectrometry, mass spectrometry.

· Gertrud Hoenes, EU project coordination. Expertise in scientific outreach and public relations. 

· Josefa Oehm, researcher. Expertise in clean room techniques, construction of low-background proportional counter, legal aspects in transportation of dangerous goods. 

· Allen Caldwell, Director at MPI. Expertise in particle-, accelerator-, non-accelerator-, low-background physics, and project coordination.

· Josef Janicsko, researcher. Expertise in low-background detectors, germanium purification and crystal growing. 

· Bela Majorovits, researcher. Expertise in astro-particle physics, low-background experiments, project coordination, germanium detector characterization and data analysis. 

· Karsten Danzmann, Director at AEI, GEO PI, LISA Mission Scientist. Expertise in gravitational wave detectors, optics, lasers and space mission design.

· Hartmut Grote, researcher. Expertise in gravitational wave detectors, commissioning, and future observatory design. Coordinator of task 6.1.
· Harald Lueck, researcher. Expertise gravitational wave detectors, commissioning, and future observatory design.

· Benno Willke, researcher. Expertise gravitational wave detectors, laser development, advanced detectors.

· Roman Schnabel, researcher. Expertise non-classical interferometry, squeezed states of light.

· Elke Mueller, head of PR at AEI. Expertise scientific outreach and public relations. Coordinator of task 6.4
PhD students, engineers and technical staff contributing to the proposed work packages are not listed here.




	Laboratorio Subterràneo de Canfranc
	LSC
	Participant no. 11

	The Canfranc underground laboratory (LSC) is located under the Spanish Pyrenees, between a freeway tunnel and a disused railway tunnel. Access is gained horizontally through both tunnels. With its total volume of about 12500 m3 it is the second largest deep underground laboratory in the EU. The rock overburden is 800 m. The old LSC (volume: ( 500 m3) has been operated since 1986 by the Nuclear and High-Energy Physics Department of the Saragossa University for experiments on dark matter and neutrino physics. The new LSC was built taking advantage of the excavation of the road tunnel under the leadership of A. Morales. The main new underground structures consist of the Hall A of 40(15(12m3, the Hall B of 15(10(8m3, and the related services. Civil works are under way; their completion is foreseen in spring 2009. The LSC will provide the underground extremely low background environment necessary for a wide range of experiments. Facilities include a clean room, low background Ge and NaI detectors, data acquisition systems, network connection, small mechanical workshop and chemical laboratory.
Provisional structures to host laboratories and office space are available on the surface. A surface building is presently being designed to host headquarters, administration, library, meeting room, offices, laboratories, storages, a mechanical workshop and sleeping rooms (total of about 1500 m2). It is expected to be available by 2010. A dozen of employees are being hired. The Director, A. Bettini, has been appointed.

The new structures will host frontier experiments on neutrino physics, the search for dark matter, nuclear astrophysics and other scientific disciplines and technologies that can profit of the unique underground location and of the services provided by the laboratory. The initial scientific programme is being developed wit the advise of a recently appointed International Scientific Committee.


	Profile of the staff members who will be undertaking the work
· Prof. Alessandro Bettini, Director General of the Laboratory. Professor of Physics at The Padua University. Expert in neutrino and underground physics. Former Director of the INFN Laboratori Nazionali del Gran Sasso.

· Prof. Julio Morales, Technical Associate Director. Prof. of Nuclear Physics at Zaragoza University. Expert in dark matter, neutrino and underground physics. Former co-director of the old LSC.
· Prof. José Angel Villar, Scientific Associate Director. Prof of Nuclear Physics at Zaragoza University. Expert in dark matter, neutrino and underground physics. Former co-director of the old LSC.



	Westfälische Wilhelms-Universität Münster
	WWU
	Participant no. 12

	The Westfälische Wilhelms-Universität Münster is one of the largest universities in Germany with a strong physics faculty. The Institute for Nuclear Research has two research groups (led by Prof. Weinheimer and by Prof. Frekers) participating in ILIAS. The two groups have 4 senior academic staff members, several technicians and 20 PhD and diploma students. The two groups have strong expertise in nuclear, particle and astroparticle physics experiments especially concerning neutrino mass, neutrino oscillation and support experiments. One of the groups is strongly involved in the international single beta decay experiment KATRIN at Forschungszentrum Karlsruhe to measure directly the neutrino mass from tritium beta decay. The other group is performing many experiments (charge-exchange reactions, electron chapter of the relevant nuclei) at several nuclear physics laboratories to check the calculation of double beta decay matrix elements. Furthermore the two groups are involved in other projects like neutrino oscillation (OPERA), weak interaction studies (WITCH)  and detector R&D projects.y The group have the following expertise: neutrino physics, neutrino mass, single beta decay, double beta decay matrix elements, nuclear structure, underground laboratories, detector technology, background reduction, ultra-high vacuum, cryogenics, precision high-voltage, simulation, computing and analysis.


	Profile of the staff members who will be undertaking the work

· Prof. Dr. Christian Weinheimer, research group leader. Expertise in neutrino physics, single beta decay,  simulation, data analysis, design, electromagnetic fields, high voltage, ultra-high vacuum, cryogenics, detectors. Coordinator of WP5.
· Prof. Dr. Dieter Frekers, research group leader. Expertise in neutrino physics and nuclear structure, nuclear reactions, targets, data analysis, electronics, detectors. Coordinators of task 13.4.
· Dr. Volker Hannen, senior academic reseacher. Expertise in neutrino mass, ultra-high vacuum, electronics, detectors, simulation, data analysis,

· Dr. Marcus Beck, senior academic researcher, Expertise in weak interaction studies, single and double beta decay, cryogenics, ultra-high vacuum, detectors, simulation, data analysis.

· Hans-Werner Ortjohann, senior engineer. Expertise in designing and constructing mechanical setups, vacuum chambers, cryostates
· Dr. Victoria Pilipenko, acad. researcher. Expertise in detector technology, detection techniques, underground experiments, neutrino physics, nuclear physics.
· Dipl. Phys. Jan Thies, PhD student. Expertise in detector technology, detection techniques, nuclear physics for double beta-decay, trap physics.

· Karen Hugenberg, PhD student in physics. Expertise in simulation, analysis, neutrino mass.

· Sebastian Voecking, PhD student in physics. Expertise in computing, programming,simulation, neutrino mass.



	Forschungszentrum Karlsruhe GmbH
	FZK
	Participant no. 13

	Forschungszentrum Karlsruhe is one of the largest German research centres with more than 3,200 staff and extensive scientific and technical infrastructure. The Institute for Nuclear Physics (Institut für Kernphysik, IK) is the leading institution within the Helmholtz Association´s Astroparticle Physics Programme. Its focus is on Dark Matter search, cosmic ray research, and neutrino physics. There is expertise in cryogenic technology and advanced ultra-high vacuum techniques at the Institute for Technical Physics, ITP, as well as in detector technology (solid state detectors and liquid scintillators), including low count rate experiments and highly efficient cosmic-induced neutron background shielding. Modelling and detailed simulation of complex systems and interactions has a long tradition in Karlsruhe. The group at Forschungszentrum Karlsruhe integrates this knowledge into one of the leading direct Dark Matter searches, the EDELWEISS experiment, where it is responsible for the muon veto system. Large infrastructures at FZK are the TIER-1 grid computing centre GridKa, workshops and experimental halls. Further assets are the close cooperation of IK with neighbouring institutes on data processing, electronics, cryogenics and project management.
In Karlsruhe, there is a unique situation: At Karlsruhe University, the Astroparticle section of the Institute for Experimental Nuclear Research (Institut für Experimentelle Kernphysik, IEKP) is led by Prof. J. Blümer, who holds a joint appointment with Forschungszentrum Karlsruhe (FZK) as director of the Institute for Nuclear Physics (IK) at FZK. IEKP and IK are operated as a joint institute between FZK and Karlsruhe University, which together form the Karlsruhe Institute of Technology, KIT. Thus, the FZK and University institutes are jointly led and operate in closest cooperation while being at the same time independent units.



	Profile of the staff members who will be undertaking the work
· Prof. Dr. Johannes Blümer, Director of IK, the institute for Nuclear Physics at FZK. Expertise in neutrino and cosmic ray physics, and detector technology. Head of the Astroparticle Physics section of the Helmholtz Association´s programme “Structure of Matter”.

· Dr. Klaus Eitel, senior academic researcher. Dark Matter group leader. Expertise in dark matter and neutrino physics, detector technology and simulations of rare event physics and background for underground experiments. Coordinator of task 5.2 and task 12.3.
· Dr. Valentin Kozlov, academic researcher. Expertise in rare event physics and underground detector operations, analysis and detector development.

· Dipl. Ing Rainer Gumbsheimer, senior engineer. Expertise in the design of large, complex detector systems, passive shielding devices, liquid scintillator and gas technology.

· Prof. Dr. Guido Drexlin, professorship for particle astrophysics, Astroparticle physics, neutrino physics, flavour oscillations, detectors and electronics, data analysis. Project leader of the KATRIN experiment.



	Institute for Reference Materials and Measurements and HADES
	EC-JRC-IRMM
	Participant no. 14

	The Institute for Reference Materials and Measurements is one of the seven institutes of the Joint Research Centre of the European Commission that perform science in support of EU-policies in a number of fields. The first operational scientific unit of IRMM in 1960 was the Radionuclide Metrology Group which has played a leading role in the development of new instruments and methods for radioactivity measurement, provision of nuclear decay data and low level radioactivity measurement. Since 1992 IRMM is renting underground laboratory space in HADES, which is operated by the Belgian organisation EURIDICE and located at the site of the Belgian nuclear research centre SCK•CEN. The laboratory at a depth of 500 m w.e. is easily accessible and comprises a long tunnel (~300 m) with an inner diameter of about 4 m. IRMM is for the moment operating seven ultra low-background HPGe-detectors in HADES, including a new high efficiency system in a sandwich configuration. A new such system with another two HPGe-detectors is in the design phase. IRMM was a member of the BOREXINO collaboration from 1995 to 2003 and is since 2005 a member of the GERDA collaboration. The HADES group of IRMM has for the moment one PhD student and two post-doctoral students in addition to the permanent staff members.



	Profile of the staff members who will be undertaking the work
· Dr. Uwe Wätjen, Head of the Radionuclide Metrology Sector and FP7 Action Leader of JRC, group leader of the international radioactivity measurement evaluation programme of IRMM. Expertise in applied nuclear physics, ion beam analysis, certification of reference materials.

· Docent Dr. Mikael Hult, Group leader of the Low level radioactivity group (the so-called HADES group) at IRMM. In charge of IRMM's activities in the underground laboratory HADES. Expertise in applied nuclear physics, ion beam analysis, gamma-ray spectrometry and radionuclide metrology. Coordinator of the network CELLAR (Collaboration of European Low-level Underground LAboRatories) from 2000 to 2006.

· Ing. Gerd Marissens, the chief technician of the HADES group. Extensive experience working with nuclear materials. Price for the best technical support in the whole JRC 2006. In charge of operation and maintenance of the underground equipment. He is also designing new detector systems and performing sample preparation of special low-level materials.




	Technical University Dresden
	TUD
	Participant no. 15

	The Technical University Dresden is one of the biggest universities in Germany. In addition to nuclear and particle physics there is a lot of solid state research, especially in the direction of semiconductors. In close vicinity is the Forschungszentrum Rossendorf, which is a large German research centre. The Institute for Nuclear and Particle Physics (Institut für Kern- und Teilchenphysik, IKTP) is focussed on double beta decay and LHC physics. It is part of the GERDA, COBRA (the leadership of that experiment is at TUD) and the SNO+ experiment. Part of the Nuclear Physics department is a research group on radiation physics. In collaboration with the Forschungszentrum Rossendorf studies in nuclear astrophysics are performed. The VKTA located in Rossendorf is driving an underground laboratory (Felsenkeller), which is among Germany’s deepest underground laboratories. Furthermore, the TUD in form of the IKTP is running a neutron laboratory at the Forschungszentrum Rossendorf which has an extreme beam intensity and thus is extremely valuable for neutron activation analysis or other particle astrophysics experiments (e.g. dark matter recoil). A wide field of expertise is existing on cryogenics, solid state detector characterisation, detector technology (solid state detectors), low background measurements and radiation studies. The Centre for Information Services and High Speed Computing (Zentrum für Informationsdienste und Hochleistungsrechnen ZIH) owe the 3rd and 5th most powerful computer cluster in Germany and are among the top 100 worldwide. With neighbouring institutes and the Forschungszentrum Rossendorf there is a lot of expertise in a wide range of applications like data processing, electronics, cryogenics, project management, design and construction of large scale experiments.



	Profile of the staff members who will be undertaking the work
· Prof. Dr. Kai Zuber, Head of Nuclear Physics in the IKTP at TUD. Expertise in neutrino (accelerator and non-accelerator based), particle astrophysics and detector technology. Author of two books (“Particle astrophysics” and “Neutrino physics”).

· Dr. Jürgen Henniger, senior academic researcher. Radiation physics group leader. Expertise in radiation measurement and simulation.

· Dr. Kai Brinkmann, senior academic researcher. Expertise in analysis, detector operation and detector development.

· Dr. Peter Eckstein, senior engineer. Expertise in the design of complex electronic systems

· Open Postdoc position, it will be filled in the field of double beta decay and low background physics in summer 2008.




	CANBERRA France
	CAN
	Participant no. 16

	CANBERRA France is composed of a total of 220 physicists, engineers, technicians and administrative staff who have developed  major detection instruments  in many scientific facilities and experimental set-ups in high energy particle physics, astrophysics and nuclear physics fields offering a 40 year expertise in semiconductor  Germanium detectors and continuous progress in detector technologies.

 In particular CANBERRA is involved in major detector developments for many of the Deep underground Laboratories, e.g. for ,Laboratoire Souterrain de Modane, Laboratori Nazionale del Gran Sasso, Laboratorio Subterraneo de Canfranc, Laboratoire Souterrain Bas Bruit , for the EDELWEISS, HDMS, Gerda experiments, and also for the construction of Germanium detectors dedicated to ultra low background material selection for several other experiments or for ultra low radioactivity measurements. These include the design, prototyping and fabrication of specialty Germanium detectors, either planar, coaxial or well type of challenging (large) dimensions in specific cryostats with specific features like segmentation of the contacts to achieve spectrum cleansing or event identifications. 

CANBERRA has also expertise in design and realisation of cryostats of ultralow background materials  and development of electrically cooled cryostats using the most recent technology of the art both low noise and with high reliability. Expertise is also provided in front-end electronics, integrated electronics, charge amplifiers, acquisition systems when needed.



	Profile of the staff members who will be undertaking the work
· Dr Marie Odile Lampert, General Manager or CANBERRA FRANCE /Lingolsheim Facility, R+D team leader of CANBERRA FRANCE /Lingolsheim Facility, a 29 year experience in designing, developing semiconductor detectors and spectrometers  in CNRS and CANBERRA .

· Clement Chassaing, mechanical/Cryogenics expert in designing and developing ultralow background cryostats and electrical coolers for detectors of significant volumes and with ultra low noise. 

· Jean Olivier Beau, Germanium detector process expert, strongly involved in developments of detectors for Edelweiss.

· Dr David Quirion, Physicist in charge of the detector development for GERDA. 

· Pierre Dressler, electronic engineer, development and integration of  electronic cards for readout of  spectrometers.
· Engineer to join the project, supported  by FP7



	European Organization for Nuclear Physics
	CERN
	Participant no. 17

	CERN is presently commissioning the Large Hadron Collider, built in a 27 km long circular underground tunnel with over 1600 superconducting magnets operating at 1.8 K temperature. This is the largest cryogenic installation in the world. CERN Central Cryogenic Laboratory (Cryolab) is part of the Cryogenics group in the Accelerator technology department. The group is responsible for the construction, commissioning and operation of the cryogenics of the collider and of the 4 major experiments at the LHC. Cryolab has been involved in the prototyping, testing, validation and quality assurance of the major cryogenic materials and components of the collider and its experiments. Moreover, Cryolab provides consultation, design and testing services CERN-wide and also to European industries. The capabilities of the Cryolab include all types of cryomaterial tests, design and applications of very high power dilution refrigerators, helium cryoplants and cryocoolers of all types.



	Profile of the staff members who will be undertaking the work
· Dr. Tapio Niinikoski, CERN Central Cryogenic Laboratory leader. Expertise in laboratory and project management, cryogenics, ultra-low temperature systems, particle detectors, polarized targets, high-frequency circuits and electromagnetic interference control. Coordinator of task 12.1.
· Dr. Friedrich Haug, CERN Central Cryogenic Laboratory. Expertise in cryogenics for particle detectors, process engineering and controls, project management, cooling systems design, cryogenics for superconducting magnet test facilities, operation of cryogenic plants.

· Dr. Goran Perinic, Senior Engineer, Cryogenics Group. Expertise in cryoplant design and operation, in cryogenic safety particularly for underground and confined spaces.

· Dr. Ana Torrento, Fellow, CERN Central Cryogenic Laboratory. Expertise in Cherenkov detectors and endurance tests aimed at operation in space. Specialising in electronic instrumentation for cryogenic applications and electromagnetic interference control.

· Dr. Torsten Köttig, Fellow, CERN Central Cryogenic Laboratory. Expertise in cryogenics, design and construction of pulse tube refrigerators and cryostats.

· Mr. Gerhard Burghart, Diplom Ingenieur (doctoral student), CERN Central Cryogenic Laboratory. Expertise in general mechanical engineering, dilution refrigeration and ultra low temperature applications.




	University of Novi Sad
	UNSPMF
	Participant no. 18

	The University of Novi Sad is a highly recognised educational and research institution in Serbia. The Faculty of Sciences is involved in all the teaching and research aspects of the Novi Sad University working in the field of Physics, Mathematics, Biology, Chemistry and Geography. The Department of Physics has 3 main research areas: solid state physics, plasma physics and nuclear physics.  The Nuclear physics group in Novi Sad formed in the 1970-ties as a scientific background in nuclear structure studies by means of gamma and beta spectroscopy, gamma-gamma coincidences, directional angular correlations and nuclear orientations. Presently this basic knowledge is mostly oriented towards the study of rare nuclear processes by means of low-level nuclear spectroscopy. Already some experimental results on the EC-EC double beta decay have been obtained. The experimental studies of the muon induced background originate from the development of the anticoincidence vetoing of the germanium detectors. The experimental studies are supported by GEANT 4 computer simulations.



	Profile of the staff members who will be undertaking the work
· Prof. Dr Istvan Bikit , Director of the Department of Physics , group leader,. Expertise in nuclear structure, low-level gamma spectroscopy, coincidence techniques and rare nuclear processes.  

· Prof. Dr Miroslav Veskovic, Dean of the Faculty of Sciences, Expertise in nuclear orientations, low-level gamma spectroscopy, rare nuclear processes 

· Prof. Dr Ivan Anicin, Professor of Nuclear Physics, Expertise in nuclear structure , low-level gamma spectroscopy , coincidence techniques and rare nuclear processes.  

· Dr. Natasa Todorovic, Assistant professor , Expertise in double beta decay and rare nuclear events detection.

· Dr. Dusan Mrdja, Assistant professor, Expertise in active and passive detector shielding and coincidence techniques 




	University of Patras
	UPAT
	Participant no. 19

	The University of Patras is a member of the CAST experiment at CERN and as such is a leading member in experimental astroparticle physics research worldwide. CAST has been approved by CERN to continue 2008-2010. U. Patras has contributed to ILIAS organizing the successful training-workshops in collaboration with ILIAS, CERN and DESY. In the field of (in)direct astrophysical-cosmological investigations of axions and axion-like particles, the group of Prof. Zioutas in collaboration with many of the “axion-members” within  ILIAS, is leading worldwide. Solar X-ray missions like RHESSI and HINODE search also for solar axions (not foreseen in their original schedule). The group employs 1 student (diploma thesis) re-processing data from the YOHKOH X-ray mission (archived) and the ongoing HINODE mission. Other investigations: low energy solar axion searches with CAST, and, from released/published data; solar elemental abundances; magnetic field related effects of the quiet/dynamic sun, etc. All “axions-members” work actively also in CAST, except those from the DARK cosmology center. 

Outside recognition: CAST is cited very often and all its scientific publications were reported by Journals. The first publication with the members of DARK center, on the lifetime of massive axions of the Kaluza-Klein type combining X-rays with CHANDRA and lensing observations from clusters of galaxies, made to the cover page of PRL in 2007, which found wide interest of Journals. 

Public outreach: U. Patras supports the CERN initiative for Open Access to Journals from the very beginning. From the distinguished “member institutes” in axions of ILIAS, we mention in short only 2:

1) The Max Planck Institute of Solar System Research is one of the world's leading institutes. Expertise with ~80 instruments in ~40 missions in his history, e.g., the FUV spectrometer SUMER, LASCO coronagraph on SOHO/ESA, the lander on the Rosetta space probe, contribuions to STEREO/NASA, etc. Solar axions are studied in the solar department, led by Prof. S.K. Solanki, who is a top solar physicist and specializes in solar magnetic fields, which play a role in the production and destruction of axions. 

2) The DARK Cosmology Centre / Copenhagen is a state funded research institute with research on: dark matter, dark energy, first stars, gamma ray bursts, supernovae, and dust. Expertise: dark matter phenomenology; X-ray analysis from observations in space from galaxies and clusters; emphasis on dark matter candidates/signatures and detection; special dedication towards constraining dark matter properties.



	Profile of the staff members who will be undertaking the work
· Prof. Konstantin Zioutas, CAST spokesperson at CERN and leader of the astroparticle physics activity in Patras. Expertise: direct, indirect and astrophysical-cosmological signatures for axions and/or axion-like particles. Working group Coordinator of AXIONS in ILIAS. Coordinator of task 4.4.
· Prof. Vassilis Anastassopoulos, Vice rector for research U. Patras. Member of the electronic laboratory. Expertise in image processing, remote sensing & Earth observations. ESA  AFC-advisor. Solar axions: analysis of X-ray images from the X-ray missions YOHKOH (archived data) and HINODE (taking data since 2006).  
· Dr. Yannis Semertzidis, tenured staff member of the physics department of BNL. Expertise: PhD studies in direct dark matter axion searches; muon g-2; spokesperson of dEDM. Member of CAST (since 2000) via his association with TU-Darmstadt and the University of Patras.




	ETH Zürich – Swiss Federal Institute of Technology Zurich, Physics  Department
	ETHZ
	Participant no. 20

	The ETH Zurich, often called Swiss Federal Institute of Technology, is  a science and technology university in the city of Zurich, Switzerland. Its full name is Eidgenössische Technische Hochschule Zürich, with ETHZ also being a common unofficial abbreviation. The ETH is an internationally oriented university. It is a member of the IDEA  League and the International Alliance of Research Universities IARU.

The Institute for Particle Physics (IPP) belongs to the Physics Department. The Institute's main research projects address fundamental questions in the following three research fields: (1) experiments at the frontier of high-energy interactions between fundamental particles, (2) experiments in neutrino physics and 3)  experiments in Astroparticle Physics.



	Profile of the staff members who will be undertaking the work
· Prof. Dr. A. Rubbia, head of the institute of particle physics, group leader, leading the ArDM and GLACIER R&D efforts. Chairman of CHIPP (Swiss Institute for Particle Physics. Elected member of the T2K executive board. Attended CERN course of management. Experimental high-energy particle and astro-particle physics, Search for neutrino flavour oscillations, Search for proton/neutron decay, Physics with positron/positronium, Detector R&D, Direct search for dark matter in the Universe, Phenomenology, Physics computing. Present and past  international research projects: NA61, T2K, OPERA, ArDM, ICARUS, NOMAD, L3.

· Dr. A. Badertscher, senior researcher, detector construction, liquid  Argon TPC detectors

· Dr. M. Laffranchi, PostDoc researcher, detector design and assembly, liquid Argon TPC detectors

· Dr. A. Marchionni, PostDoc researcher, neutrino beams and neutrino physics, expertise in detectors and accelerators, detector development, liquid Argon TPC detectors, electronic and readout systems

· Pr. Saša Milanović: Professor,expertise in hydrogeology




	University of Hamburg
	UHAM
	Participant no. 21

	The II.Institut für theoretische Physik of the University of Hamburg consists of five full professors working on a variety of topics in theoretical high energy physics, ranging from quantum chromodynamics (QCD) theory and phenomenology, quantum field theory and mathematical physics to string theory and theoretical astroparticle physics. There are about 20 postdocs and about 20 graduate students. The institute has attracted considerable funding in the form of the collaborative research centre (“Sonderforschungsbereich”) 676 “Particles, Strings, and the Early Universe: the Structure of Matter and Space-Time” and the Graduiertenkolleg 602 “Future Developments in particle physics”, both funded by the Deutsche Forschungsgemeinschaft (DFG). The II.Institut für theoretische Physik is strongly integrated with the DESY theory group with which it shares a building on the DESY campus. We are further connected with the Institute for experimental physics of the University of Hamburg which includes in particular Professors Caren Hagner (low energy neutrino astroparticle physics) and Dieter Horns (gamma-ray astrophysics). There are also connections with the observatory (Landessternwarte) of the University of Hamburg. The group leader is co-ordinator of the ENTApP N6 networking activity within ILIAS FP6, is active in the APPEC roadmap process and is currently establishing a group in theoretical astroparticle physics at University of Hamburg.

	Profile of the staff members who will be undertaking the work

· Prof. Günter Sigl, group leader. Expertise in theoretical astroparticle physics, specifically cosmic rays, neutrino astrophysics, dark matter indirect detection and gravitational wave phenomenology. Coordinator of WP7.

· Dr. Ricard Tomàs Bayo, senior researcher. Expertise in theoretical neutrino physics and astrophysics.

· Dr. Maria Amparo Tórtola, senior researcher. Expertise in theoretical neutrino physics and astrophysics.

· N.N., junior professor, to be hired in the fall of 2008, profile will be theoretical astroparticle physics, including dark matter indirect detection.

· Le Zhang, graduate student. Expertise in dark matter signatures.



	FOM/National institute for subatomic physics
	FOM
	Participant no. 22

	FOM, founded in 1946, is a public research organisation established for fundamental physics research. It is financially supported by the Dutch National Organisation for Scientific Research (“NWO”), which is under the administrative supervision of the Dutch Ministry for Education, Culture and Research (“OC&W”). 

The prime objective of FOM is the advancement of fundamental physics research in the Netherlands. Activities of FOM are of general interest for society, more in particular for higher education and commercial enterprises.  More specifically FOM activities are aimed at (i) improving the quality of research at the universities and research institutes; (ii) stimulating new scientific developments; (iii) establishing national coordination; (iv) enhancing knowledge transfer to other scientific domains, industry and the general public; (v) participating in international projects; (vi) exploiting national research facilities; (vii) outreach. FOM activities result in new knowledge and insights, highly qualified young researchers and engineers. FOM has 1140 employees including 90 permanent scientific staff, 190 postdocs, 460 PhD students and 410 engineers and support staff. FOM supports 180 research groups at Dutch universities and (co-) manages 4 national research institutes, including the National institute for subatomic physics Nikhef. On average 70 PhD theses and 1100 scientific articles are produced per year.

The mission of Nikhef is to study the interactions and structure of all elementary particles and fields

at the smallest distance scale and the highest attainable energy, and to connect the findings of today’s research in a qualitative and preferably quantitative manner to the fierce processes occurring in the early Universe, 13.7 billion years ago. Two complementary approaches are followed:

• Accelerator-based particle physics: experiments studying interactions in particle collision processes at particle accelerators, in particular at CERN;

• Astroparticle physics: experiments studying interactions of particles and radiation emanating from the Universe, with the Earth. 

Nikhef coordinates and leads all Dutch experimental activities in these fields, including those at four partner universities: the University of Amsterdam, the Vrije Universiteit Amsterdam, Utrecht University and the Radboud University Nijmegen.



	Profile of the staff members who will be undertaking the work
· Prof. dr. J.F.J. van den Brand, interferometer instrumentation, director of the Subatomic Physics Group, Vrije Universiteit Amsterdam; head of the Gravitational Physics Group at Nikhef.
· Dr. T. Bauer; VIRGO, interferometer instrumentation, continuous sources analysis, Nikhef.
· Dr. H.J. Bulten, LISA data analysis coordinator for the Netherlands, Nikhef and Vrije Universiteit Amsterdam.



	University of Aarhus
	UAAR
	Participant no. 23

	The Department of Physics at the University of Aarhus currently has about 40 permanent staff members and roughly the same number of postdocs and assistant professors. The astroparticle physics group works on theoretical cosmology, neutrino physics, and aspects of nuclear astrophysics. The group has strong connections to many other nodes in the current N6 network in ILIAS.


	Profile of the staff members who will be undertaking the work

· Prof. Steen Hannestad, group leader. Expertise in theoretical astroparticle physics, including neutrino physics, cosmology, and cosmic rays. Coordinator of task 7.1.
· Dr. Hans Fynbo, associate professor. Expertise in nuclear astrophysics.
· Dr. Martin Sloth, assistant professor. Expertise in theoretical cosmology and field theory

· Dr. Troels Haugbølle, research fellow. Expertise in theoretical cosmology and neutrino physics.

· Dr. Alessandro Cuoco, research fellow. Expertise in theoretical astroparticle physics, including neutrino physics and cosmic ray physics.




	Czech Technical University in Prague
	CTU
	Participant no. 24

	The Czech Technical University in Prague (CTU, the biggest technical university in Czech Republic) participates in the project through the Institute of Experimental and Applied Physics (IEAP CTU). IEAP CTU was established as an educational and research institute devoted to physics of the microworld and its applications. It was founded in 2002 as an experimental base for the research in particle and subatomic physics (particle physics; neutrino physics – double beta decay; astrophysics – detection of high energy cosmic rays, detection of neutralino; investigation of the structure of atomic nuclei, development of novel types of semiconductor detectors and detector structures, application of detection and spectrometric methods). Since 1994 members of the group (headed by I. Stekl, currently 7 researchers and 2 students) have been involved in double beta decay (experiments NEMO 3, SuperNEMO and TGV), low background measurements and  development of new types of detectors. Such activities have a strong connection with R&D provided by the ILIAS FP7 programme. Research activities are concentrated into Work Packages including low background measurements (HPGe detectors, Rn emanation and diffusion) as well as advanced new technologies (pixel detectors, CdZnTe).  



	Profile of the staff members who will be undertaking the work
· Doc. Dr. Ivan Stekl, Deputy-director of IEAP CTU, group leader. Expertise in neutrino and underground physics, and low background technology. 

· Dr. Pavel Cermak, senior researcher. Expertise in neutrino physics, data analysis and application of detectors in measurements of rare events.

· Dr. Ladislav Vala, senior researcher. Expertise in data processing and analysis as well as in neutrino physics.

· Dr. Jan Konicek, senior researcher. Expertise in cryogenics, and low background measurement (Rn).

· Prof. Dr. Zdenek Janout, senior academic researcher. Expertise in low background measurement.

· Ing. Viktor Bocarov – researcher (Ph.D. student). Expertise in electronics, data acquisition systems, and pixel detectors.

· Mgr. Fadahat Mamedov – senior researcher. Expertise in low background measurement (Rn). 




	Faculty of Mathematics, Physics and Informatics, Comenius University, Bratislava
	FMFI-UK
	Participant no. 25

	Faculty of Mathematics, Physics and Informatics is a part of Comenius University, Bratislava, contributing to the University‘s mission in Slovakia by enhancing  creative knowledge, education and research in mathematics, physics and informatics. It provides research in a full range of the above mentioned disciplines. Unlike other research institutions, the Faculty independently decides on research goals and orientation of study programmes. It has attained and maintains its identity as a research and education facility of the highest international standard. Education provided by the Faculty is based on the latest knowledge in science and technology, including the results of  its own research. Students are offered excellent conditions for study a wide spectrum of programmes. The graduate training is designed to enhance not only their professional, but also their personal and human qualities. As the greatest, oldest and outstanding national university of the Slovak Republic, Comenius University especially values its intellectual and universal relationship with the Slovak nation, where it has its roots and at the same time provides the foundation from which it will continue to look to the widest international horizons, enriching both itself and Slovakia.


	Profile of the staff members who will be undertaking the work
· Dr. Fedor Šimkovic, research group leader, expertise in massive neutrinos, weak interactions, supersymmetry, lepton flavour/number violation processes, double beta decay, single beta decay, dark matter, nuclear structure 
· Dr. Pavel Štavina, academic reseacher, expertise in detector technology, computer science and programming, computer grid, simulations of rare event physics.

· Dipl. Phys. Rastislav Dvornický (Ph.D in 2009), expertise in charge changing reactions, double beta decay, bosonic neutrinos, nuclear structure
· Prof. Dr. Pavel Povinec, professorship for particle and nuclear physics,  expertise in physics at underground laboratories, nuclear rare processes, detection of elementary particles, and detector technologies. 

· Dr. Karol Holý, senior academic researcher, expertise in underground physics, low-background physics, germanium spectrometry, radon spectrometry, radon counting, gas handling, data analysis
· Dr. Ivan Sýkora, senior academic researcher, germanium spectrometry,  complex detector systems, passive shielding devices, underground detector operations, analysis and detector development.




	University College London
	UCL
	Participant no. 26

	UCL is one of the key research organisations in the UK participating here through the Department of Physics and Astronomy. Members of the High Energy Particle Physics group of the department play a leading role in UK and European neutrino and astroparticle physics. The group (currently two academics and 9 PhD students, technicians and PDRAs) is deeply involved in the currently running NEMO3 double beta decay experiment and in the development of the SuperNEMO next generation experiment. This work is closely linked to the European underground laboratories: NEMO3 is located in the Frejus underground lab (LSM) and SuperNEMO is linked to the Canfranc (LSC) and the new-LSM laboratories. The members of the group have extensive experience in operating large detectors in the underground laboratory environment and in ultra-low background physics. The group has been involved in R&D on low background scintillator detectors under the ILIAS FP6 programme. UCL is willing to continue this work under FP7 which will allow the group to support and enhance its work on the development of novel scintillator detectors for rare event searches.  



	Profile of the staff members who will be undertaking the work
· Dr. Ruben Saakyan, senior academic researcher. Expertise in neutrino and underground physics, detector technology, data analysis and background simulations. Coordinator of task 11.4.
· Prof. Jenny Thomas, senior academic researcher. Expertise in neutrino and underground physics, detector technology, underground operations and data analysis.

· Dr. Vladimir Vasiliev, researcher. Expertise in background simulations, data analysis, ultra-low background measurements and scintillator detectors technology.

· Dr. Robert Flack, senior researcher. Expertise in detector technology and advanced data analysis.

· Dr. Zornitza Daraktchieva, researcher. Expertise in background simulations, data analysis and high precision detector calibration.




	University of Jyväskylä
	JYU
	Participant no. 27

	The Department of Physics at the University of Jyväskylä has at present some 170 employees, including about 70 research students and 30 support staff. The main areas of research are materials physics, particle physics and cosmology, and nuclear physics. In all areas both experimental and theoretical research. The experimental nuclear physics research is mainly carried out in its own Accelerator Laboratory, and the research in materials physics takes place in the interdiciplinary Nanoscience Center. The Department has mechanical and electronics workshops where a large part of the equipment of the research groups are planned and constructed.

The research activities in particle physics and cosmology theory include neutrino astrophysics and cosmology, dark matter and dark matter studies, and beyond the Standard Model physics. In addition we have a strong group working on the physics of ultraraletivistic heavy ion collisions, both theory and experiments (Phenix and Alice). Our Department is also taking part in the cosmic ray experiment EMMA at Pyhäsalmi Underground Physics Laboratory.

In theoretical nuclear physics we have a strong group working on nuclear models, in particular in connection to neutrinoless double beta decay and dark matter detection. 



	Profile of the staff members who will be undertaking the work
· Prof. Jukka Maalampi, Head of Department. Expertise in neutrino physics and astrophysics theory, cosmology and physcis beyond the Standard Model.

· Prof. Jouni Suhonen. Expertise in nuclear theory of double beta decay and dark matter detection.

· Dr. Wladyslaw Trzaska, Senior Researcher. Expertise in detector technology, experimental nuclear and particle physics. Member in the CERN ALICE experiment and the spokeperson of the EMMA experiment.

· Dr. Jussi Toivanen, senior researcher, expertize in the nuclear shell model and its application

· to dark-matter detector nuclei.

· Dr. Markus Kortelainen, Post Doctoral researcher, expertize in the pnQRPA model and its application to double beta decay calculations. Expertize also in calculations of nuclear matrix elements related to dark-matter detection.
Members of the University of Oulu (Finland) associated to the Jyväskylä team

· Dr. Juha Peltoniemi, project director of CUPP, adjoint professor: leads the local group in this Design Study. Scientific background in neutrino physics, with recent contributions to cosmic ray experiments. Managing EU-funded (ERDF) projects since 2001. 

· Dr. Timo Enqvist, senior researcher, manager of the Pyhäsalmi laboratory. Scientific background: experimental nuclear physics and astroparticle physics. 

· Dr. Pasi Kuusiniemi, PostDoc: experimental nuclear physics and astroparticle physics. 

· Prof. Kari Rummukainen, Department of Physical Sciences, University of Oulu: professor of theoretical particle physics, with the responsibility for the research program and teaching of particle physics at the University of Oulu. Scientific background in Cosmology and Finite temperature field theory. 



	LIP-Coimbra
	LIPC
	Participant no. 28

	LIP-Coimbra combines highly qualified academic and non-academic researchers in the field of astroparticle, high energy and detector physics. It has a well equipped research laboratory and relevant infrastructure, mechanical and electronic workshops in particular. The team has extensive experience in the development of liquid xenon detectors and associated techniques for different applications including those relevant for dark matter search experiments. In the last decade, it participated in n-TOF Collaboration at CERN in the framework of FP4 program, UK Dark Matter Collaboration on ZEPLIN-II and, currently, is a member of ZEPLIN-III experiment in Boulby mine participating in underground detector control and operation, data acquisition, data reduction, simulations and data analysis. The home based activity includes research on liquid xenon as detection medium, its scintillation and charge transport properties, VUV photon detection and charge readout, as well as detector development for medical imaging. Being strongly connected to the Department of Physics of the University of Coimbra, LIP-Coimbra in general and the team members in particular are deeply involved in advanced academic training.


	Profile of the staff members who will be undertaking the work
· Prof. Vitaly Chepel, team leader, senior academic researcher. Expertise in detector physics, direct detection of dark matter, cryogenics and liquefied noble gases.

· Prof. Isabel Lopes, senior academic researcher. Expertise in detector physics, direct detection of dark matter and liquefied noble gases.

· Prof. Jose Pinto da Cunha, senior academic researcher. Expertise in astroparticle physics, direct detection of dark matter, simulation and data analysis.

· Dr. Vladimir Solovov, senior researcher. Expertise in detector physics, direct detection of dark matter, electronics and data acquisition.

· Dr. Francisco Neves, researcher. Expertise in detector physics, direct detection of dark matter, data reduction and simulation.




2.3
Consortium as a whole

The consortium comprises 27 participants with a high degree of complementarity, which combine all the necessary expertise to fulfil the vast and complex program of this IA. These participants represent European excellence in the field and are at the forefront of the involved sectors at an International level. 

The Participants can be approximately divided into two classes:

1. the six Institutions which represent and manage directly the infrastructures supported by this project, e.g.:

· INFN 

(
Laboratori Nazionali del Gran Sasso (LNGS, Italy)
· CEA, CNRS 
(
Laboratoire Souterrain de Modane (LSM, France)
· LSC, UNIZAR 
( 
Laboratorio Subterraneo de Canfranc (LSC, Spain)
· USFD 

( 
Boulby Mine Underground Laboratory (Boulby, UK)
· CNRS 

( 
Laboratoire Souterrain Bas Bruit (LSBB, France)

2. the Participants (mainly academic Institutions) in which frontier research connected to underground infrastrustructure is conducted. 
The first set is of course fundamental to assure the coordination of the project and the organization of the transnational accesses. The added value provided by the second set is however crucial to fulfil the program. These institutions are deeply involved in all the key experiments of the sector and bring the best European expertise in terms of scientific and technological issues connected to underground science. The JRA programs of this IA are strongly innovative and require the best possible competence in the related fields, which is clearly provided by the scientific teams participating in the consortium.
Table 2.3 a: Consortium overview in terms of relationships among participants and WPs
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The participants are characterized by a strong cohesion, generated by the previous ILIAS experience and the habit to work and think together in the conduction of key astroparticle phyics searches. They have been speaking a common language for many years, and the purpose of the present project is to exploit this already achieved integration to face together the most urgent technological issues associated to underground science. 
The level of integration and complementarity reached by the consortium can be appreciated by Table 2.3 a, which shows how the participation of the Institutions is spread out over the various Work Packages. This is true in particular for the large Institutions connected directly to underground infrastructures. Selected participation in a single or small number of  Work Packages represents the necessity to exploit a specific expertise of a given Participant for a particular action.
Table 2.3 b shows how the key experiments in astroparticle physics and the most relevant future projects are fully covered by the present consortium. This involvement ensures the participation in ILIAS of the top scientists in the field and guarantees a prompt dissemination of the knowledge achieved by the technological R&D in the relevant scientific communities and in the industrial sectors in contact with them.
Table 2.3 b: Consortium coverage of the main (underground) astroparticle physics searches 
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It is worthly of mention that one of the consortium partner is an industry, Canberra. This company was selected for its unique role in the field of low background underground experiments. It is in fact a leading producer of low radioactivity Ge diodes, crucial instruments able to perform non destructive measurements of trace radioactivity through gamma counting. These measurements are essential for every type of underground search, and this full transversality motivates the selection operated.  
It is not excluded that additional scientific partners will join the consortium after the start-up of the program. In particular, this may happen in science fields beyond astroparticle physics, which ILIAS aims to integrate in a wider underground community.

2.4 
Resources to be committed
The ambitious and complex program of this IA requires the mobilization of a formidable set of human, instrumental and facility resources. The consortium will dedicate a particular effort to integrate the diverse and sometimes top-class experimental facilities run by the participants into a unified technological pool. This integrating role will be played naturally by the transversal structure of the JRAs, which are grouped by technologies rather than by physics communities. Since most of the technological programs cut the boundaries between several participating institutions, new synergies will develop naturally during the program development.

Given the high level and the completeness of the technological installations that will be made available to the project by the main participants, the program does not require a large additional investment in terms of new important pieces of equipment. The purpose of this IA is therefore to provide an "added value" to the already technologically complete infrastructures through:

· The mobilization of human capital. Tens of staff physicists will participate with a relevant part of their working time, and several post-doc positions will be specifically dedicated to the innovating technological programs of the JRAs or to the coordinating / structuring roles of the NWs; a significant fraction of the EC support will be used to fund temporary positions specifically dedicated to the project and to fund the mobility of the researchers, fundamental for the integration of the various project components.
· The mobilization of economical resources to enable the use of the existing experimental facilities for the completion of the R&D programs of the JRAs. This will be accomplished through the purchase of special materials (crystals, pure gases and cryogens, sophisticated electronic devices, detector basic elements) and basic components required for the development of new instruments and prototypes aiming at an optimised detection of  the nuclear processes related to the investigated science areas. A consistent fraction of the EC contribution will be devoted for this purpose.
Below it is discussed how additional resources will be integrated with the ones specifically funded through EC support.

2.4.1
Human resources
Tables 1.3 d and 1.3 e, together with the description of the participants of section 2.2,  summarize clearly the effort in terms of human resources. Hundreds of physicists, belonging to the staff of the participating institutions, will contribute to the project, providing globally ~1500 person-months.  Approximately, further ~500 person-months will be funded thanks to the EC contribution. On the average, the requested EC contributions is ~ 42% of the total project cost for JRAs, ~ 47% for NWs, and ~ 54% for TAs, well below the prescribed limits. The additional contribution of the institutions consists mainly of human resources.
In addition to the effort reported in Table 1.3 e, we envisage the participation of scientists from other institutions (that will be defined "associated partners"), that do not belong to the set of the participants, but will play anyway a relevant role in the project. In particular, two emerging underground sites (the Polkowice-Sieroszowice mine, Poland, and the Stanic Prahova mine, Romania) will be represented by the related associated partners, and the theory community of ILIAS will be complemented by tens of physicists belonging to associated partners. The full list of the associated partners is reported in Table 2.4 a.

Table 2.4 a - Associated partners
	Institutions
	Scientists
	Expertises
	Ref.

WPs
	Reference in ILIAS, if any

	H. Niewodniczanski Institute of Nuclear Physics PAS, Krakow, Poland

(related to underground laboratory SUNLAB in the Polkowice-Sieroszowice mine in Poland)
	Prof. Agnieszka Zalewska
	head of the Department of Neutrino and Dark Matter Studies,

expertise in particle physics and detector techniques
	2,3,4,5
	CoMag

	
	Assoc. Prof. Jerzy W. Mietelski
	head of the Department of Nuclear Physical Chemistry,

specialist in low level radioactivity measurement techniques 
	2,3,4,5
	

	
	Dr Krzysztof Kozak
	physicist specialized  in environmental physics
	2,3,4,5
	

	
	Dr Jadwiga M
	physicist specialized  in environmental physics
	2,3,4,5
	

	A.Sołtan Institute of Nuclear Problems, Warszawa, Poland

(related to SUNLAB)
	Prof. Joanna Stepaniak
	experience in hadronic interactions at low energies
	2,3,4,5
	CoMag

	
	Prof. Maria Szeptycka
	experience in Delphi, detector construction
	2,3,4,5
	

	
	Dr hab. Tadeusz Wibig
	specialist in cosmic ray physics
	2,3,4,5
	

	
	Dr Jacek Szabelski
	experience in cosmic ray physics and neutron measurements
	2,3,4,5
	

	
	Dr Justyna Lagoda
	particle physicist, expertise in DAQ and slow controls
	2,3,4,5
	

	
	Dr Katarzyna Grzelak
	experience in DELPHI and MINOS experiments
	2,3,4,5
	

	
	Dr Krzysztof Wincel
	specialists in physics simulations
	2,3,4,5
	

	
	Dr Barbara Zareba
	specialists in physics simulations
	2,3,4,5
	

	University of Silesia, Katowice, Poland

(related to SUNLAB)
	Prof. Jan Kisiel
	experience with large neutrino physics experiment (ICARUS)
	2,3,4,5
	CoMag

	
	Dr D.Malczewski
	experience with different techniques of radioactivity background measurements, experience in geology
	2,3,4,5
	

	
	J.Dorda, M.Sc
	experience with different techniques of radioactivity background measurements.
	2,3,4,5
	

	Wroclaw University, Wroclaw, Poland

(related to SUNLAB)
	Prof. Jan Sobczyk
	the head of the group; experience in many aspects of particle physics
	2,3,4,5
	CoMag

	
	Dr Cezary Juszczak
	experience in both theoretical physics and computer science
	2,3,4,5
	

	“Horia Hulubei” National Institute of R&D for Physics and Nuclear Engineering

(related to the Romanian Underground Laboratory – Slanic Prahova)
	Romul Mircea Margineanu
	senior scientist, founder and head of the Romanian Underground Laboratory – Slanic Prahova
	2,3,4,5
	CoMag

	
	Bogdan Mitrica
	scientist, astroparticle physicist, work on cosmic ray muons, Extensive Air Showers, etc
	2,3,4,5
	

	
	Iliana Brancus
	senior scientist, head of the Romanian group of astroparticle physics, work on cosmic ray muons, Extensive Air Showers, etc
	2,3,4,5
	

	
	Alexandra Saftoiu
	engineer,  work on cosmic ray muons, Extensive Air Showers, etc
	2,3,4,5
	

	
	Sabin Stoica
	senior scientist, work on theoretical physics: neutrinos, double beta decay, etc
	5,6
	

	
	Mirel Petcu
	senior scientist, electronic specialist (DAQ)
	2,3,4,5
	

	Faculty of Physics Bucharest
	Alexandru Jipa
	Dean of Faculty of Physics Bucharest
	2,3,4,5
	CoMag

	
	Ionut Lazanu
	Prof. Faculty of Physics Bucharest, Nuclear Physics Departement
	2,3,4,5
	

	
	Octavian Duliu
	Prof. Faculty of Physics Bucharest, Nuclear Physics Departement
	2,3,4,5
	

	
	Octavian Sima
	Prof. Faculty of Physics Bucharest, Nuclear Physics Departement
	2,3,4,5
	

	Institute of Space Science, Bucharest
	Lucia Aurelia Popa
	Observational cosmology, dark matter, dark energy
	2-4-5-6
	USFD, UHAM, UAAR

	
	Vlad Popa
	Neutrino astrphysics, exotic particles
	2-4-5-6
	

	Jagellonian University, Krakow, Poland
	Prof. Marcin Wojcik
	Expertise in underground physics, Ge spectrometry, Rn counting
	10
	MPG/INFN

	Henryk Niewodniczanski Institute of Nuclear Physics, Polish Academy of Science, Krakow, Poland
	Dr. hab. Jerzy Wojciech Mietelski 
	Expertise in low background alpha measurements, radiochemistry, ICP MS underground physics
	10
	INFN

	University of Bonn, Germany


	Prof. H.-P. Nilles
	academic staff, Dark Matter and supersymmetric model building


	4-7
	USFD, UHAM, UAAR

	
	Prof. M. Drees
	academic staff, SUSY Dark Matter, WIMPS in the Early Universe
	4-7
	

	DESY and University of Hamburg, Germany
	Prof. W. Buchmueller
	senior staff member - expert on gravitino DM and thermal leptogenesis
	4-7
	USFD, UHAM, UAAR


	
	Dr L. Covi
	staff member - working on axino/gravitino DM
	4-7
	

	
	Dr A. Ibarra
	junior staff member - expert on decaying gravitino DM
	4-7
	

	
	Dr A. Ringwald
	staff member - expert of axions and WISPs (weakly interacting sub-eV particles)
	4-7
	

	Univ of Bielefeld, Germany
	Prof. M. Laine
	academic staff - expert on warm DM candidates
	4-7
	USFD, UHAM, UAAR

	
	Prof. D.J. Schwarz
	academic staff - expert on DM structure formation and the CMB
	4-7
	

	MPI Munich, Germany
	Prof. G. Raffelt
	academic staff - axions as DM
	4-7
	USFD, UHAM, UAAR

	Technical University Munich, Germany
	Prof. M. Ratz
	academic staff - gravitino DM at colliders
	4-7
	USFD, UHAM, UAAR

	Univiversidad Autonoma Madrid, Spain
	C. Munoz
	Professor, expert on direct and indirect detection of DM WIMPs
	4-7
	USFD, UHAM, UAAR


	
	G. Yepes
	Professor, expert on astrophysical simulations
	4-7
	

	
	A. Poves
	Professor, expert on shell model and nuclear matrix elements for double beta decay
	5
	

	Universidad Autonoma Barcelona, Spain
	E. Masso
	axion and axion-like DM
	4-7
	USFD, UHAM, UAAR

	Universidad de Huelva, Spain
	Prof.  Mario E. Gomez
	academic staff - Expert on Supersymmetric Dark

Matter
	4-7
	USFD, UHAM, UAAR

	
	Prof.  J. Rodriguez-Quintero
	academic

staff- Expert on Supersymmetric Dark Matter
	4-7
	

	Instituto de Fisica de Cantabria (CSIC-UC), Santander, Spain
	S. Heinemeyer
	acad. staff - SUSY DM and tools


	4-7
	USFD, UHAM, UAAR

	University of Valencia, Spain
	Prof. J. Valle
	academic staff - Majoron dark matter
	4-7
	USFD, UHAM, UAAR


	
	J.M. Ibanez
	Gravitational wave source modeling
	6
	

	
	J.A. Font
	Gravitational wave source modeling
	6
	

	CERN, Switzerland
	Georgi Dvali
	staff - Modification of gravity, dark energy
	4-7
	USFD, UHAM, UAAR


	
	John Ellis
	Supersymmetric dark matter
	4-7
	

	
	Gian Giudice
	staff - Dark matter
	4-7
	

	
	Christophe Grojean
	staff - Phase transition in early universe
	4-7
	

	
	Antonio Riotto
	staff - Dark matter, inflation
	4-7
	

	
	James Wells
	staff - Supersymmetric dark matter
	4-7
	

	ETH Zurich
	Dr. O. Boyarsky
	sterile neutrino as dark matter

particle, X-ray detection of DM, warm DM
	4-7
	USFD, UHAM, UAAR

	
	Prof Ben Moore
	Director - high resolution dark matter simulations,

observational tests of the nature of dark matter
	4-7
	

	
	Prof George Lake
	computational astrophysics, predictions for indirect

detection experiments
	4-7
	

	
	Dr Joachim Stadel
	staff member -  supercomputing, n-body code development,

CDM simulations
	4-7
	

	Universoty of Lausanne, Switzerland
	Prof. M. Shaposhnikov
	sterile neutrino as dark matter particle
	4-7
	USFD, UHAM, UAAR


	
	Dr. O. Ruchayskiy
	sterile neutrino as dark matter particle,

X-ray detection of DM, warm DM
	4-7
	

	
	F. Bezrukov
	Inflation and dark matter
	4-7
	

	Univ of Geneva, Switzerland
	Prof. Ruth Durrer
	DM and CMB
	4-7
	USFD, UHAM, UAAR

	LAPTH (CNRS/Annecy and Univ. Haute Savoie), France
	Dr G. Belanger
	research senior staff at CNRS - expert on the

phenomenology of SUSY and on dark matter
	4-7
	USFD, UHAM, UAAR


	
	Dr C. Boehm
	research junior staff at CNRS - expert on WIMP

dark matter and the phenomenology of particle physics
	4-7
	

	
	Dr F. Boudjema
	research senior staff at CNRS - expert on the

phenomenology of SUSY and on dark matter
	4-7
	

	
	Pr Pierre Salati
	academic staff - expert

in cosmic ray physics and on the indirect signatures of WIMP dark matter
	4-7
	

	
	Dr Richard Taillet
	academic staff -expert in cosmic ray physics and on the indirect signatures of WIMP dark matter
	4-7
	

	
	Prof. P. Chardonnet
	academic staff - expert on high-energy astrophysical sources such as GRBs and on ultra-high energy cosmic rays
	4-7
	

	CNRS/University of Montpelier, France
	Dr. Jean-Loic Kneur
	academic staff, expert on supersymmetry, neutralino

dark matter


	4-7
	USFD, UHAM, UAAR


	
	Dr. Cyril Hugonie
	lecturer, expert on supersymmetry, neutralino dark

matter


	4-7
	

	
	Prof. Polarski
	university professor, expert on rimordial black holes
	4-7
	

	
	Dr. Gilbert Moultaka
	academic staff, expert on supersymmetry, gravitino

dark matter
	4-7
	

	
	Dr. Karsten Jedamzik
	academic staff, expert on Big Bang nucleosynthesis,

gravitino dark matter, primordial black holes
	4-7
	

	LPT, Orsay, France
	Dr Y. Mambrini
	academic staff - works on direct-indirect dark matter

detection complementarity searches
	4-7
	USFD, UHAM, UAAR


	
	Dr A. Djouadi
	academic staff - Supersymmetry phenomenology
	4-7
	

	
	Prof. U. Ellwanger
	academic staff - Extended supersymmetry phenomenology
	4-7
	

	Univ. Clermont-Ferrand, France
	J. Orloff
	Indirect DM detection
	4-7
	USFD, UHAM, UAAR

	Institute d'Astrophysique de Paris (IAP Paris), France
	Dr. F. Bouchet
	DM direct and indirect detection,

and interplay with accelerators


	4-7
	USFD, UHAM, UAAR

	
	Dr. G. Bertone
	DM direct and indirect detection,

and interplay with accelerators
	4-7
	USFD, UHAM, UAAR

	APC Paris, France
	Dr. D. Semikoz
	academic staff, BBN and dark matter
	4-7
	USFD, UHAM, UAAR

	Marseille CNRS/LAM, France
	Emmanuel Nezri
	academic staff - direct and indirect DM detection
	4-7
	USFD, UHAM, UAAR

	University of Stockholm, Sweden
	Prof. L. Bergstrom
	academic staff - dark matter models, indirect detection through gamma-rays
	4-7
	USFD, UHAM, UAAR


	
	Assoc. Prof. J. Edsjo
	academic staff - dark matter models, relic density calculations and indirect searches
	4-7
	

	INFN/University of Padua, Italy
	Antonio Masiero
	academic staff -  expert in DM in BSM physics and non-GR cosmologies
	4-7
	USFD, UHAM, UAAR

	
	Massimo Pietroni
	INFN researcher -  expert in DM in BSM physics and

non-GR cosmologies
	4-7
	USFD, UHAM, UAAR

	SISSA/INFN, Trieste, Italy
	Prof. P. Ullio
	direct and indirect dark

matter detection.
	4-7
	USFD, UHAM, UAAR

	
	Kostas Glampedakis
	Gravitational wave sources modeling
	6
	EGO

	
	John Miller
	Gravitational wave sources modeling
	6
	

	Warsaw University, Poland
	Prof. Jan Kalinowski
	academic staff - DM relic density and direct searches in non-minimal SUSY models
	4-7
	USFD, UHAM, UAAR


	
	Prof. Maria Krawczyk
	Dark matter in the Dark 2HDM
	4-7
	

	
	Prof. Krzysztof Meissner
	axions and their search at OSQAR
	4-7
	

	A. Soltan Institute of nuclear problems
	Prof. Wlodzimierz Piechocki
	staff - DM and modified gravity
	4-7
	USFD, UHAM, UAAR

	Aristotle University of Thessaloniki
	Prof. G. Lazarides
	DM and Grand Unification
	4-7
	USFD, UHAM, UAAR

	
	Nikolaos Stergioulas
	Gravitational wave source modeling
	6
	EGO

	
	Harald Dimmelmeier
	Gravitational wave source modeling
	6
	

	
	Hajime Sotani
	Gravitational wave source modeling
	6
	

	Patras University
	Prof. Smaragda Lola
	Academic Staff - works on (i) gravitino dark matter in R-violating supersymmetry and  (ii) dark matter in models with massive neutrinos.
	4-7
	USFD, UHAM, UAAR

	
	Dr. Vasilis Spanos
	Marie Curie Research Fellow - expert on direct and indirect dark matter searches in supersymmetric models
	4-7
	USFD, UHAM, UAAR

	University of Athens
	Prof. Athanasios Lahanas
	DM and SUSY
	4-7
	USFD, UHAM, UAAR

	University of Sheffield
	Carsten van de Bruck
	works on non-standard interactions of dark matter with dark energy and neutrinos
	4-7
	USFD, UHAM, UAAR


	
	Tom Varley
	works on neutralino WIMP, predictions for its detection in direct detectors and LHC
	4-7
	

	
	Sming Tsai
	works on neutralino WIMP, predictions for its detection in direct and indirect searches
	4-7
	

	
	Daniel Lopez-Fogliani
	expert on WIMP in non-minimal SUSY models
	4-7
	

	University of Oxford
	Prof. J. Silk
	Dark matter signatures, cosmic microwave background, galaxy formation.
	4-7
	USFD, UHAM, UAAR

	
	A. Slyz
	Lecturer - Numerical simulations of galaxy formation
	4-7
	

	
	J. Devriendt
	Lecturer - Semi-analytical modeling of large-scale structure
	4-7
	

	
	C. Gordon
	Lecturer - DM and peculiar velocities
	4-7
	

	
	Prof. John March-Russell
	DM candidates
	4-7
	

	University of Durham
	Dr. S. Pascoli
	Lecturer - expert in astroparticle physics and in particular on theoretical, phenomenological and observational aspects of DM candidates
	4-7
	USFD, UHAM, UAAR


	
	Prof. G. Weiglein
	neutralino DM
	4-7
	

	
	Prof. C. Frenk
	numerical simulations of LSS
	7
	

	
	Prof. C. S. Frenk
	academic staff, cosmological simulation
	7
	

	
	Prof. S. Cole
	academic staff, galaxy formation
	7
	

	
	Prof. R. Bower
	academic staff, galaxy cluster
	7
	

	
	Dr. A. Jenkins
	academic staff, cosmological simulation
	7
	

	
	Dr. T. Theuns
	academic staff, numerical hydrodinamics
	7
	

	King's college, London
	Dr. M. Fairbarn
	lecturer, WIMP direct and inderect detection
	4-7
	USFD, UHAM, UAAR

	University of Southampton
	Prof. S. F. King
	academic staff, expert on neutralino dark matter in non-universal and non-minimal SUSY models
	4-7
	USFD, UHAM, UAAR
USFD, UHAM, UAAR

	
	Dr. A. Belyaev
	academic staff, expert on Dark Matter tools and their application to non-universal SUSY models, including direct detection.
	4-7
	

	
	Nils Andersson
	Gravitational wave sources modeling
	6
	EGO

	
	Ian Jones
	Gravitational wave sources modeling
	6
	

	
	L. Barak
	Gravitational wave sources modeling
	6
	

	University of Sussex
	Dr. M. Hindmarsh
	academic staff, DM and early universe thermodynamics
	4-7
	USFD, UHAM, UAAR


	
	Dr. S. Huber
	academic staff - DM and phenomenology of extra dimensions
	4-7
	

	
	Prof. A. Liddle
	academic staff - constraining DM from observational cosmology
	4-7
	

	
	Dr. M. Kunz
	academic staff - constraining DM from observational cosmology
	4-7
	

	University of Cambridge
	Dr. Ben Allanach
	Reader, SUSY dark matter and the LHC
	4-7
	USFD, UHAM, UAAR

	Lancaster University
	Dr. John McDonald
	Academic Staff - Works on mimimal scalar and SUSY dark matter models and sneutrino condensate dark matter models.
	4-7
	USFD, UHAM, UAAR


	
	Prof. David Lyth
	Academic Staff - Works on axion, axino-type and black hole CDM candidates
	4-7
	

	
	Dr. Kazunori Kohri
	R.A. - Works on non-standard SUSY dark matter
	4-7
	

	
	Dr. Narendra Sahu
	R.A. - Works on dark matter model building
	4-7
	

	
	Anupam Mazumdar
	Academic Staff - Dark Matter and inflation
	4-7
	

	
	Konstantinos Dimopoulos
	Academic Staff - Unified Matter Dark Energy models and the use of coherent massive gauge fields as Dark Matter
	4-7
	

	University of Technology Darmstadt
	Prof.  D.H.H. Hoffmann  
	Group leader, Expertise in detector technology, plasma physics, accelerator technology, experimental axion searches and axion physics
	4
	USFD, UHAM, UAAR


	
	Dr. Markus Kuster
	Expertise in experimental axion searches, X-ray spectroscopy (RXTE, XMM-Newton, Chandra), X-ray pulsar and accretion physics, detector development for terrestrial and space applications
	4-7
	

	University of Jena 
	Gerhard Schafer
	Gravitational wave sources modeling
	6
	EGO
EGO

	
	Bernd Brugmann
	Gravitational wave sources modeling
	6
	

	Imperial College
	Markus Schulte
	Gravitational wave detectors (LISA)
	6
	EGO
EGO
EGO
EGO

	
	Diana Shaul
	Gravitational wave detectors (LISA)
	6
	

	
	Tim Sumner
	Gravitational wave detectors (LISA)
	6
	

	
	Simon Wasckhe
	Gravitational wave detectors (LISA)
	6
	

	University of Birmingham
	Mike Cruise
	Gravitational wave detectors and data analysis
	6
	EGO
EGO

	
	Andreas Freise
	Gravitational wave detectors and data analysis
	6
	

	
	Alberto Vecchio
	Gravitational wave detectors and data analysis
	6
	

	Cardiff University
	Stephen Fairhurst
	Gravitational wave sources modeling and data analysis
	6
	EGO

	
	Leonid Grishchuk
	Gravitational wave sources modeling and data analysis
	6
	EGO

	
	Bangalore Sathyaprakash
	Gravitational wave sources modeling and data analysis
	6
	

	
	Patrick Sutton
	Gravitational wave sources modeling and data analysis
	6
	

	University of Glasgow
	Ik Siong Heng
	Gravitational wave detectors and data analysis
	6
	EGO

	
	Giles Hammond
	Gravitational wave detectors and data analysis
	6
	

	
	James Hough
	Gravitational wave detectors and data analysis
	6
	

	
	Sheila Rowan
	Gravitational wave detectors and data analysis
	6
	

	
	Ken Strain
	Gravitational wave detectors and data analysis
	6
	

	
	Graham Woan
	Gravitational wave detectors and data analysis
	6
	

	Universitat des Illes Baleares 
	Alicia M Sintes
	Gravitational wave modeling and data analysis
	6
	EGO

	
	Carlos Bona
	Gravitational wave modeling and data analysis
	6
	

	University of Alicante
	Jose' A. Pons
	Gravitational wave source modeling
	6
	EGO

	University of Portsmouth 
	Marco Bruni
	Gravitational wave source modeling
	6
	EGO

	
	Roy Maartens
	Gravitational wave source modeling
	6
	

	
	David Wands
	Gravitational wave source modeling
	6
	

	Polish Academy of Sciences
	Andrzej Krolak
	Gravitational wave data analysis
	6
	EGO

	Università di Venezia, Italy
	Gian Maria Zuppi
	Expertise in karst hydrogeology
	3
	INFN

	Università di Salerno
	Luca Crescentini
	Expertise in high- and low-frequency strain monitoring and modelling – gravity modelling
	3
	INFN

	IPHT - Institute of Photonic Technology, Jena, Germany
	Mr Ronny Stolz
	expertise in supraconducting devices and SQUID magnetometry, Quantum Detection Department 
	3
	EKUT

	
	Gerhard Jentzsch
	Professor, director of Moxa Observatory, expertise in borehole geomechanical measurement and modelling
	3
	EKUT

	Technische Universität München, Germany
	Pr Ulrich Schreiber
	Professor, expertise in rotation metrology
	3
	EKUT

	Centre National de l'Energie, des Sciences et des Techniques Nucléaires, CNESTEN, Marocco
	Hamid Marah
	Expertise in karst and hydrogeology
	3
	

	Università de Malaga, Spain
	Andreo Bartholomé
	Expertise in karst and hydrogeology
	3
	

	Inštitut za raziskovanje krasa, Postojna, Slovenia;
	Metka Petrič
	Expertise in hydrogeology
	3
	


2.4.2
Technical resources
The experienced staff people participating to the project will bring along and make available sophisticated technical facilities and equipment. In addition to basic technical infrastructures, like mechanical and electronic workshops, chemical laboratories, cryogenic facilities, ultra high vacuum equipment, and nuclear detector set-ups, specific facilities tailored to underground experiments are available for the project, such as: deep and semi-deep instrumented underground space; low background Ge diodes; thin film and (underground) clean room facilities; noble liquid and gas technology; photomultiplier and scintillation technology; (underground) dilution refrigerators. The distribution of the technical facilities and expertise through the beneficiaries is reported in Table 2.4 b, where the large offer and in some cases the complementarity of the infrastructures and the equipment is appreciable at a glance.

Table 2.4 b - Provision of facilities and equipments by the participants
	    Resources

Participants
	Deep Underground Space
	Semi-deep Underground Space
	Mechanical Workshop
	Electronics Workshop
	Cryogenic Facility
	Dilution Refrigerator
	Low Background Ge diodes
	Noble liquid/gas technology
	PM and scintillators technology
	Nuclear Detectors
	UHV Equipment
	Thin Film technology
	Clean Room facility
	Chemistry laboratory
	Large computing infrastructure

	CANBERRA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CEA(LSM
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CERN
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CNRS(LSM,LSBB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CTU
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	EC-JRC-IRMM
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	EGO
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	EKUT 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ETHZ
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FMFI-UK
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FOM
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FZK
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	INFN(LNGS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	JYU
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	LIPC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	LSC(LSC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MPG
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TUD
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TUM
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	UAAR
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	UCL
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	UHAM
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	UOX
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	UNIZAR(LSC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	UNSPMF
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	UPAT
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	USFD(Boulby
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	WWU
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


In addition, there are special facilities available for the project which are highly specialized and important for the execution of critical parts of the program:

· Underground copper facility (UNIZAR) ( WP10
· Neutron laboratory connected to neutron beams of high intensity, either monoenergetic (14 MeV) or with continuous spectrum up to 25 MeV and peaking around 1-2 MeV (TUD) ( WP13
· Instrumentation for metrology at ultra-low temperatures (CERN)  ( WP11, WP12
· Tandem accelerator laboratory to support nuclear physics experiments (TUM) ( WP12
· Finally, large computing infrastructures are available, like the one provided by the University of Hamburg (coordinating the theory network, WP7), consisting of a Linux cluster of 64 bit machines for theory calculations. WP14 will use computer clusters, and disk and tape storage space at the institutions involved in the WP. Running experiments will also provide data acquisition systems and other equipment to collect data on radiation backgrounds to be compared to simulations. 
Procurement of important pieces of equipments is foreseen, in particular for WP10, where high purity Ge diodes, seismic sensors for a measurement network and electronic instrumentation for Counting Test Facitlity (LNGS) will be purchased, for a total cost of ~ 300000 €.
2.4.3
Access costs
Access costs, related to the transnational accesses (WP8 and WP9), have been calculated according to the figure in the tables reported in the next pages.

	Participant number
	1
	Organisation short name
	INFN

	Short name of Infrastructure
	DUSL/INFN
	Installation number
	1
	Short name of Installation
	LNGS

	Name of Installation
	Laboratori Nazionali del Gran Sasso
	Unit of access
	user-day

	
	
	
	
	
	
	
	
	

	A.  Estimated direct eligible costs of providing access within the project life-time excluding personnel costs
	Describe the direct eligible costs for providing access to the installation over the project life-time (e.g. maintenance, utilities, consumable costs). All contributions to capital investments of the infrastructure are not eligible . 
	Eligible 
Costs (€)

	
	Maintenance
	4,590,000

	
	Consumables: Electricity
	4,230,000

	
	Consumables: Water
	133,000

	
	Consumables: Cryogenic liquids
	1,084,000

	
	Other consumables (stationery, chemical reagents, small electronics, etc.)
	1,210,000

	
	Safety and security
	6,310,000

	
	Heating
	530,000

	
	Waste management, porterage and cleaning service
	4,015,000

	
	 
	 

	
	 
	 

	
	Total A
	22,102,000

	
	of which subcontracting (A’)
	 

	B.  Estimated personnel direct eligible costs needed to provide access within the project life-time
	Category of staff
	Nr. of hours
	Hourly rate
	  (3) =

	
	(scientific and technical only)
	(1)
	(2)
	 (1) x (2)

	
	9 FTE for technological support (physicist/engineer)
	56,160
	28.02
	1,573,603

	
	15 FTE for technical support (technicians)
	93600
	22.29
	2086344

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	Total B
	3,659,947

	C. Indirect eligible costs = 7% x ([A-A’]+B)
	1,803,336

	D. Total estimated access eligible costs  = A+B+C
	27,565,284

	E. Total estimated quantity of access provided to all normal users of the infrastructure 
    (i.e. both internal and external) within the project life-time
	95,000

	F. Fraction of the Unit cost to be charged to the proposal
	30%

	G. Estimated Unit cost charged to the proposal = F x (D/E)
	87.05

	H. Quantity of access offered under the proposal (over the whole duration of the project)
	1,720

	I.  Access Cost  = G x H
	149,726


	Participant number
	2
	Organisation short name
	USFD

	Short name of Infrastructure
	DUSL/USFD
	Installation number
	1
	Short name of Installation
	Boulby

	Name of Installation
	Boulby Underground Laboratory
	Unit of access
	user-day

	
	
	
	
	
	
	
	
	

	A.  Estimated direct eligible costs of providing access within the project life-time excluding personnel costs
	Describe the direct eligible costs for providing access to the installation over the project life-time (e.g. maintenance, utilities, consumable costs). All contributions to capital investments of the infrastructure are not eligible . 
	Eligible 
Costs (€)

	
	Maintenance - buildings, cranes, support
	140,000

	
	Consumables: Electricity (excluding CPL subsidy)
	5,000

	
	Consumables: Water
	2,000

	
	Consumables: Cryogenic liquid plant and parts
	10,000

	
	Other consumables (stationery, chemical reagents, small electronics, etc.)
	15,000

	
	Safety and security
	15,000

	
	Environment: heating, AC, air filtration, waste
	18,000

	
	Transport and cleaning service
	20,000

	
	 
	 

	
	 
	 

	
	Total A
	225,000

	
	of which subcontracting (A’)
	 

	B.  Estimated personnel direct eligible costs needed to provide access within the project life-time
	Category of staff
	Nr. of hours
	Hourly rate
	  (3) =

	
	(scientific and technical only)
	(1)
	(2)
	 (1) x (2)

	
	3 FTE for technological support (physicist/engineer)
	5,460
	38
	207,480

	
	2 FTE for technical support (technicians)
	3640
	28
	101920

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	Total B
	309,400

	C. Indirect eligible costs = 7% x ([A-A’]+B)
	37,408

	D. Total estimated access eligible costs  = A+B+C
	571,808

	E. Total estimated quantity of access provided to all normal users of the infrastructure 
    (i.e. both internal and external) within the project life-time
	2,100

	F. Fraction of the Unit cost to be charged to the proposal
	35%

	G. Estimated Unit cost charged to the proposal = F x (D/E)
	95.3

	H. Quantity of access offered under the proposal (over the whole duration of the project)
	260

	I.  Access Cost  = G x H
	24,778


	Participant number
	3
	Organisation short name
	CNRS

	Short name of Infrastructure
	DUSL/CNRS
	Installation number
	1
	Short name of Installation
	LSM

	Name of Installation
	Laboratoire Souterrain de Modane
	Unit of access
	user-day

	
	
	
	
	
	
	
	
	

	A.  Estimated direct eligible costs of providing access within the project life-time excluding personnel costs
	Describe the direct eligible costs for providing access to the installation over the project life-time (e.g. maintenance, utilities, consumable costs). All contributions to capital investments of the infrastructure are not eligible . 
	Eligible 
Costs (€)

	
	Utilities
	166,148

	
	Maintenance contracts
	24,240

	
	Repairing
	10,472

	
	General operation
	209,072

	
	Safety maintenance
	144,728

	
	 
	 

	
	 
	 

	
	 
	 

	
	 
	 

	
	 
	 

	
	Total A
	554,660

	
	of which subcontracting (A’)
	 

	B.  Estimated personnel direct eligible costs needed to provide access within the project life-time
	Category of staff
	Nr. of hours
	Hourly rate
	  (3) =

	
	(scientific and technical only)
	(1)
	(2)
	 (1) x (2)

	
	Technical support from technician
	10430
	35
	365,050

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	Total B
	365,050

	C. Indirect eligible costs = 7% x ([A-A’]+B)
	64,380

	D. Total estimated access eligible costs  = A+B+C
	984,090

	E. Total estimated quantity of access provided to all normal users of the infrastructure 
    (i.e. both internal and external) within the project life-time
	1,800

	F. Fraction of the Unit cost to be charged to the proposal
	35%

	G. Estimated Unit cost charged to the proposal = F x (D/E)
	191.35

	H. Quantity of access offered under the proposal (over the whole duration of the project)
	460

	I.  Access Cost  = G x H
	88,021


	Participant number
	11
	Organisation short name
	LSC

	Short name of Infrastructure
	DUSL/LSC
	Installation number
	1
	Short name of Installation
	LSC

	Name of Installation
	Laboratorio Subterraneo de Canfranc
	Unit of access
	user-day

	
	
	
	
	
	
	
	
	

	A.  Estimated direct eligible costs of providing access within the project life-time excluding personnel costs
	Describe the direct eligible costs for providing access to the installation over the project life-time (e.g. maintenance, utilities, consumable costs). All contributions to capital investments of the infrastructure are not eligible . 
	Eligible 
Costs (€)

	
	Maintenance
	1,080,000

	
	Electrical energy
	340,000

	
	Heating
	64,000

	
	Water
	22,000

	
	Cryogenic liquids
	112000

	
	Waste management
	152000

	
	Other consumables
	128000

	
	 
	 

	
	 
	 

	
	 
	 

	
	Total A
	1,898,000

	
	of which subcontracting (A’)
	 

	B.  Estimated personnel direct eligible costs needed to provide access within the project life-time
	Category of staff
	Nr. of hours
	Hourly rate
	  (3) =

	
	(scientific and technical only)
	(1)
	(2)
	 (1) x (2)

	
	1 FTE technological support (physicist/engineer)
	7,168
	30.13
	215,972

	
	2.5 FTE technical support
	17920
	18.97
	339942.4

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	Total B
	555,914

	C. Indirect eligible costs = 7% x ([A-A’]+B)
	171,774

	D. Total estimated access eligible costs  = A+B+C
	2,625,688

	E. Total estimated quantity of access provided to all normal users of the infrastructure 
    (i.e. both internal and external) within the project life-time
	9,000

	F. Fraction of the Unit cost to be charged to the proposal
	35%

	G. Estimated Unit cost charged to the proposal = F x (D/E)
	102.11

	H. Quantity of access offered under the proposal (over the whole duration of the project)
	460

	I.  Access Cost = G x H
	46,971


	Participant number
	14
	Organisation short name
	EC-JRC-IRMM

	Short name of Infrastructure
	DUSL/HADES
	Installation number
	 
	Short name of Installation
	HPGe-detector

	Name of Installation
	Underground High Purity Germanium Detector
	Unit of access
	Detector Week (DW)

	
	
	
	
	
	
	
	
	

	A.  Estimated direct eligible costs of providing access within the project life-time excluding personnel costs
	Describe the direct eligible costs for providing access to the installation over the project life-time (e.g. maintenance, utilities, consumable costs). All contributions to capital investments of the infrastructure are not eligible . 
	Eligible 
Costs (€)

	
	Maintenance (detector pumping, shield cleaning etc.)
	14,000

	
	Access to HADES (rent): 
	100,000

	
	Consumables: Cryogenic liquids
	11,270

	
	Other consumables (stationery, chemical reagents, electronics, etc.)
	2,100

	
	Sample shipping
	5,349

	
	 
	 

	
	 
	 

	
	 
	 

	
	 
	 

	
	 
	 

	
	Total A
	132,719

	
	of which subcontracting (A’)
	 

	B.  Estimated personnel direct eligible costs needed to provide access within the project life-time
	Category of staff
	Nr. of hours
	Hourly rate
	  (3) =

	
	(scientific and technical only)
	(1)
	(2)
	 (1) x (2)

	
	Technological support in lab from postdoc  (5 h / w)
	1,040
	42.1
	43,784

	
	Technical support in lab from technician (5 h / w)
	1040
	30.46
	31678.4

	
	Sample preparation, technician 
	713
	30.46
	21717.98

	
	Data analysis+reporting, postdoc 
	1783
	42.1
	75064.3

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	Total B
	172,245

	C. Indirect eligible costs = 7% x ([A-A’]+B)
	21,347

	D. Total estimated access eligible costs  = A+B+C
	326,311

	E. Total estimated quantity of access provided to all normal users of the infrastructure 
    (i.e. both internal and external) within the project life-time
	1,248

	F. Fraction of the Unit cost to be charged to the proposal
	100%

	G. Estimated Unit cost charged to the proposal = F x (D/E)
	261.47

	H. Quantity of access offered under the proposal (over the whole duration of the project)
	200

	I.  Access Cost = G x H
	52,294


	Participant number
	 1
	Organisation short name
	INFN

	Short name of Infrastructure
	DUSL/INFN
	Installation number
	1
	Short name of Installation
	LNGS

	Name of Installation
	Laboratori Nazionali del Gran Sasso
	Unit of access
	detector-week

	
	
	
	
	
	
	
	
	

	A.  Estimated direct eligible costs of providing access within the project life-time excluding personnel costs
	Describe the direct eligible costs for providing access to the installation over the project life-time (e.g. maintenance, utilities, consumable costs). All contributions to capital investments of the infrastructure are not eligible . 
	Eligible 
Costs (€)

	
	Maintenance
	33,333

	
	Consumables: Electricity
	5,000

	
	Consumables: Water
	3,000

	
	Consumables: Cryogenic liquids
	83,333

	
	Other consumables (stationery, chemical reagents, small electronics, etc.)
	66,667

	
	Waste management, porterage and cleaning service
	16,667

	
	Heating
	5,000

	
	Sample shipping
	1,000

	
	 
	 

	
	 
	 

	
	Total A
	214,000

	
	of which subcontracting (A’)
	 

	B.  Estimated personnel direct eligible costs needed to provide access within the project life-time
	Category of staff
	Nr. of hours
	Hourly rate
	  (3) =

	
	(scientific and technical only)
	(1)
	(2)
	 (1) x (2)

	
	0.5 FTE for technological support (physicist/engineer)
	3,120
	28.02
	87,422

	
	2.5 FTE for technical support (technicians)
	15600
	22.29
	347724

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	Total B
	435,146

	C. Indirect eligible costs = 7% x ([A-A’]+B)
	45,440

	D. Total estimated access eligible costs  = A+B+C
	694,587

	E. Total estimated quantity of access provided to all normal users of the infrastructure 
    (i.e. both internal and external) within the project life-time
	1,920

	F. Fraction of the Unit cost to be charged to the proposal
	60%

	G. Estimated Unit cost charged to the proposal = F x (D/E)
	217.06

	H. Quantity of access offered under the proposal (over the whole duration of the project)
	200

	I.  Access Cost = G x H
	43,412


	Participant number
	2
	Organisation short name
	USFD

	Short name of Infrastructure
	Boulby
	Installation number
	 
	Short name of Installation
	HPGe/NaIdetector

	Name of Installation
	Underground High Purity Germanium Detector and NaI bulk screening array
	Unit of access
	Detector Week (DW)

	
	
	
	
	
	
	
	
	

	A.  Estimated direct eligible costs of providing access within the project life-time excluding personnel costs
	Describe the direct eligible costs for providing access to the installation over the project life-time (e.g. maintenance, utilities, consumable costs). All contributions to capital investments of the infrastructure are not eligible . 
	Eligible 
Costs (€)

	
	Maintenance (detector pumping, shield cleaning etc.)
	6,800

	
	Access to Boulby (lease, contribution): 
	25,000

	
	Consumables: Cryogenic liquids and plant maintenance
	5,600

	
	Other consumables (stationery, chemical reagents, small electronics, etc.)
	13,500

	
	Sample shipping
	3,200

	
	NaI arraymaintenance and consumables (cleening, detector maintenance)
	7,800

	
	 
	 

	
	 
	 

	
	 
	 

	
	 
	 

	
	Total A
	61,900

	
	of which subcontracting (A’)
	 

	B.  Estimated personnel direct eligible costs needed to provide access within the project life-time
	Category of staff
	Nr. of hours
	Hourly rate
	  (3) =

	
	(scientific and technical only)
	(1)
	(2)
	 (1) x (2)

	
	Technical and data analysis support from physicist
	880
	44
	38,720

	
	Technical support from technician
	420
	33
	13860

	
	Sample preparation technician
	240
	33
	7920

	
	Safety officer
	130
	33
	4290

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	Total B
	64,790

	C. Indirect eligible costs = 7% x ([A-A’]+B)
	8,868

	D. Total estimated access eligible costs  = A+B+C
	135,558

	E. Total estimated quantity of access provided to all normal users of the infrastructure 
    (i.e. both internal and external) within the project life-time
	468

	F. Fraction of the Unit cost to be charged to the proposal
	100%

	G. Estimated Unit cost charged to the proposal = F x (D/E)
	289.65

	H. Quantity of access offered under the proposal (over the whole duration of the project)
	90

	I.  Access Cost = G x H
	26,069


	Participant number
	 3
	Organisation short name
	CNRS

	Short name of Infrastructure
	LSM
	Installation number
	 
	Short name of Installation
	Ultra low background Germanium Detectors

	Name of Installation
	Modane Underground Laboratory 
	Unit of access
	Detector Week (DW)

	
	
	
	
	
	
	
	
	

	A.  Estimated direct eligible costs of providing access within the project life-time excluding personnel costs
	Describe the direct eligible costs for providing access to the installation over the project life-time (e.g. maintenance, utilities, consumable costs). All contributions to capital investments of the infrastructure are not eligible . 
	Eligible 
Costs (€)

	
	ventilation
	4,000

	
	tunnel costs
	8,900

	
	Consumables: Liquid nitrogen, electricity(lighting, AC,
	7,568

	
	Maintenance contrats for general running
	16,897

	
	transportation costs(liquid N2 and staff)
	9,926

	
	data transfers
	3,200

	
	miscellaneous (cleaning accessories…)
	4,200

	
	 
	 

	
	 
	 

	
	 
	 

	
	Total A
	54,691

	
	of which subcontracting (A’)
	 

	B.  Estimated personnel direct eligible costs needed to provide access within the project life-time
	Category of staff
	Nr. of hours
	Hourly rate
	  (3) =

	
	(scientific and technical only)
	(1)
	(2)
	 (1) x (2)

	
	Technical support from physicist
	416
	39
	16,224

	
	Technical support from technician
	832
	24
	19968

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	Total B
	36,192

	C. Indirect eligible costs = 7% x ([A-A’]+B)
	6,362

	D. Total estimated access eligible costs  = A+B+C
	97,245

	E. Total estimated quantity of access provided to all normal users of the infrastructure 
    (i.e. both internal and external) within the project life-time
	416

	F. Fraction of the Unit cost to be charged to the proposal
	100%

	G. Estimated Unit cost charged to the proposal = F x (D/E)
	233.76

	H. Quantity of access offered under the proposal (over the whole duration of the project)
	64

	I.  Access Cost  = G x H
	14,961


	Participant number
	10
	Organisation short name
	MPG

	Short name of Infrastructure
	DUSL/LLL-MPIK
	Installation number
	 
	Short name of Installation
	HPGe-detector

	Name of Installation
	Underground High Purity Germanium Detector
	Unit of access
	Detector Week (DW)

	
	
	
	
	
	
	
	
	

	A.  Estimated direct eligible costs of providing access within the project life-time excluding personnel costs
	Describe the direct eligible costs for providing access to the installation over the project life-time (e.g. maintenance, utilities, consumable costs). All contributions to capital investments of the infrastructure are not eligible . 
	Eligible 
Costs (€)

	
	Maintenance (detector pumping, shield cleaning etc.)
	8,000

	
	Access to LLL-MPIK: 
	40,000

	
	Consumables: Cryogenic liquids
	6,500

	
	Other consumables (stationery, chemical reagents, electronics, etc.)
	1,200

	
	Sample shipping
	3,566

	
	 
	 

	
	 
	 

	
	 
	 

	
	 
	 

	
	 
	 

	
	Total A
	59,266

	
	of which subcontracting (A’)
	 

	B.  Estimated personnel direct eligible costs needed to provide access within the project life-time
	Category of staff
	Nr. of hours
	Hourly rate
	  (3) =

	
	(scientific and technical only)
	(1)
	(2)
	 (1) x (2)

	
	Technological support in lab from postdoc  (5 h / w)
	416
	33.3
	13,853

	
	Technical support in lab from technician (5 h / w)
	416
	33.3
	13852.8

	
	Sample preparation, technician 
	475
	33.3
	15817.5

	
	Data analysis+reporting, postdoc 
	1188
	33.3
	39560.4

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	 
	 
	 
	0

	
	Total B
	83,084

	C. Indirect eligible costs = 7% x ([A-A’]+B)
	9,964

	D. Total estimated access eligible costs  = A+B+C
	152,314

	E. Total estimated quantity of access provided to all normal users of the infrastructure 
    (i.e. both internal and external) within the project life-time
	608

	F. Fraction of the Unit cost to be charged to the proposal
	100%

	G. Estimated Unit cost charged to the proposal = F x (D/E)
	250.52

	H. Quantity of access offered under the proposal (over the whole duration of the project)
	20

	I.  Access Cost  = G x H
	5,010


3.    Impact

3.1 
Expected impacts listed in the work programme
3.1.1 
Impacts within the scientific and industrial community

The ILIAS FP7 programme has been constructed with a high degree of knowledge transfer initiatives throughout, to produce the maximum impact, beyond the growing astroparticle physics communities and in particular out to a large range of new other scientific and industrial communities that can benefit from deep underground facilities.  The guiding theme is to provide, to the greatest possible extent, a leap in the service quality to users.  Special highlights of the impact that this proposal is designed to have are encapsulated by some of our aims, notably:

· to build the first complete and most reliable database of environmental parameters of all the underground laboratories, including proposed extension projects:  Almost all possible characterisation aspects will be covered, not just radiations levels (muon, gamma, neutron, radon) and their variations with time, but also such issues as geological features, rock stability, thermal behaviour, hydrology, electromagnetic characteristics, vibration, acoustic and seismic parameters, evaluation of biological and so-called dark life characteristics.  This new knowledge database will be an international benchmark for underground data, with fundamental impact for development for all scientific or technical/industrial activity within these infrastructures.
· to integrate, focus and optimise all European initiatives in the field of underground science: A unique opportunity to impact the field is provided here through strengthening of the COordination and MAnaGement board of the laboratories.  Not only will the four major deep laboratories with astroparticle emphasis be integrated at a more fundamental level but significant new infrastructures added.  A fifth new laboratory will join now, specifically to impact interdisciplinary science, while several other developing deep underground initiatives, mostly originating from mining sites across the newer member states, will be guided towards proper integration in a common and unified structure.

· to optimise development of the best low background facilities and tools for precision measurement of material radio-purity: Ever-increasing levels of instrument sensitivity demand improved material radiopurity for most of the communities' experiments.  Achievement of this is becoming increasingly challenging both technically and in terms of resources.  Our new, deeper, coordination will impact here by speeding up the development process, avoiding dispersion of efforts and parallel work, and spreading knowledge of essential procedures to more scientists

· to develop key detector technologies for astroparticle physics research in a coordinated way and spread knowledge of this to the wider underground  community: A large number of detector technologies are common to underground scientific investigations from different fields but are currently developed separately.  A key programme in ILIAS to unite common efforts in detector technology development, will impact by making more efficient use of core technical skills, save resources and encourage new approaches.  

· to further strengthen the coordination of communities towards improved scientific output and future projects : A particular example is the aim to unify the complete field of neutrino mass physics by including the groups working on single beta decay to profit from the synergies in physics and techniques. The neutrino network will provide the discussion forum and the melting point for the next European-wide neutrino mass experiment DEO (Double beta decay European Observatory). 

· to open underground sites for wider use by industry, medicine and commercial partners: The unique low noise and low background environments offered for the joint deep sites hold great untapped potential for use by industry.  A typical example is the growing need for low background sites to allow identification and quantification of logic errors in computing circuits due to natural background.  Our drive in this area can have wide impact across many industrial fields ranging from materials engineering, to homeland security and medicine.  For the latter, for instance, there is potential interest in whole body monitoring research at extremely low level of sensitivity, a topic of particular interest to one of the potential new sites.

· to develop knowledge databases, gathering data from key experiments: Many experiments across the laboratories have common or related scientific aims yet none exchange or attempt to combine data.  Our objective here to build specific databases of experimental data, to exchange techniques in analysis, produce standards for evaluation of the relative sensitivity of experiments and liaise in a hard collaborative way with theoreticians, has the potential for major impact in several fields, particularly the dark matter and neutrino mass fields.  This endeavour can not only improve efficiency in production of science output but is likely to produce new combined results better able to compete at international level.  

· to open up the underground infrastructures in a pro-active way to the non-physics scientific communities. Earth and life sciences have increasing reason to perform studies in deep environments where the influence of man is minimal.  Some work is of fundamental interest, such as the search for the origin of life itself, earthquake studies, water resource research and environmental studies.  Our programme has great potential to impact rapidly on these communities, comprising many small collaborations, by providing mechanisms to exchange knowledge, by developing new and better services and by ensuring the capabilities of the sites are well disseminated to them across Europe.

· Encapsulating much of the efforts listed above will be the double Transnational Access programme we envisage.  This is designed perhaps to have the broadest impact of all, by providing real resources, with guiding motivation to attract new users and also simultaneously to encourage users to develop research of broad interest across the communities.

Confidence in the feasibility of achieving the ambitious aims of ILIAS in FP7 is well provided by the internationally recognised success of ILIAS in FP6.  Achievements of that programme have included, after 4 years of life:

· the unexpectedly rich scientific outcome from the Transnational Access program. This programme has been consistently over-subscribed even at the smaller deep laboratories.  It has provided access to many teams from many nations, has produced the first attempt at a radiological survey of all the labs with the same instrument and has produced more than 50 publications in refereed journals.

· a very fruitful exchange of knowledge on the practices and experiences in the operation of underground laboratories. In particular, safety issues have been a shared concern leading to improved rules, methods and equipment for safety.  In the last 4 years the Gran Sasso laboratory has faced a major safety issue over the handling of bulk liquid scintillator within their local hydrological environment, while Frejus has been exposed to a major fire in the road tunnel a few hundreds meters away from the entrance. The sharing of such experiences and handling of such events has indeed brought high added value for all staff involved.

· improvement in specific scientific outputs.  One spectacular example here is in the field of gravitational wave research.  ILIAS has been key to developing collaborative work and the first real sharing of data between competing experiments, mandatory for the improvement of sensitivity to astrophysical sources of GW.

· a successful gathering of several communities towards extended collaborations for future ambitious projects. A particular example is the EURECA collaboration, gathering several previously formed collaborations of physicists searching for dark matter particles with cryogenic detectors, into a single European consortium working toward a third generation set-up. It is noticeable that this consortium has initiated work together on the design of a unique new underground laboratory with integrated shielding set-up.

· new multiple collaborative work between groups involved in different projects. Through common work and shared attendance of meetings, many cross relations and exchanged experience of background reduction techniques have been initiated, giving rise to common PhDs, for instance.

· the initiation of common development of many cutting edge technologies. Some examples are low radioactivity measurement tools, such as a new semi-planar Ge detector, equipped with a cryogenerator and a pulse shape analysis data acquisition at LSM, the common development of key technologies for future GW detectors, the investigation of double beta decay isotope production in Europe. 

· the building of several new databases and web-based tools.  This includes the gathering of knowledge and know how of key underground technologies and scientific results.  It includes, for instance, new analysis activity in dark matter searches in view of constraining SUSY interpretation of dark matter.

· the convergence of some previously contradictory and hotly discussed theoretical work. After many meetings a convergence has been achieved on the calculation of nuclear matrix elements for double beta decay, essential for optimising the search for this fundamental process.  While total convergence is still to be accomplished on all the methods, this first step is indeed felt to be a major outcome of the ILIAS initiative.

· the dissemination towards civil society of information and illustration of scientific activities led underground all around Europe. A major outcome has been the production of a common film describing the underground laboratories and their fascinating fields of research. 

The above examples show the diversity of impact that the ILIAS programme has already had.  However, perhaps one particular remaining item illustrates best the power of this fledgling cooperation.  The strong cooperation within the communities developed by ILIAS has been instrumental to the building, within the ASPERA frame, of the first true 10 year roadmap for astroparticle science in Europe.
3.1.2 
Impacts on society 

The present programme can produce a clear impact on demands of society in general.  We note a few particular examples here:

Firstly, the underground laboratories of ILIAS, rather uniquely, combine high tech science on a large scale with unusual, spectacular settings, namely huge tunnels and caverns deep underground.  This combination is found to be always stimulating to the general public, providing an ideal means for disseminating, through open days and interactive web-sites, great interest in science and how it can impact out lives.  In particular, site visits by the general public are always opportunities to confirm the great curiosity that society has towards issues related to the beginning, the functioning and the fate of the universe. Of further fascination is the opportunity to show the great interplay between such studies of the large Universe, with  investigation of the microscopic, particle, world and the technology needed to investigate this.  The deep underground sites of ILIAS are particular places where astroparticle science is indeed appreciated. 

Moving from fundamental science, the deep underground laboratory spaces, in their different forms, large tunnels and mines, have very different geological contexts.  This opens the prospect for research covering the geo and life sciences that are becoming ever more important for society.  In the geo-sciences this includes geothermal energy, water flow behaviour and water resource evaluation, underground material engineering and rock mechanics.  A particular interest is radon emanation from rock and the study of fluid flow underground, now known to be related to rock seismic activity at depth. The coordinated studies in these fields may be expected to provide new ways of handling the prediction of earthquakes.

In the life sciences, research on bacteria, the behaviour and evolution of the underground biosphere is hot and growing topic with potential major implications for society, in particular our understanding of the origins of life.  Life is known to exist deep underground, buried in rock, the so called "dark life”, in fact accounting for around 50% of the Earth’s biomass. Studies of dark life, microbe and bacteria subsurface populations could give us clues to the origin of life, a definite impact on our understanding of the world.

Finally, the low radioactive environments possible deep underground will increasingly impact on society through the opportunity to develop more sensitive detectors of use in industry and medicine.  Particular examples here are high sensitivity detectors for security applications and in the area of whole-body monitoring in medicine.  More generally, many of the technologies invented and developed are of direct interest to industry.  Notable are, new low noise electronics, low background photo-sensors, more efficient detector materials like liquid scintilltors, improved materials, particularly acrylics, improved software techniques.   A further point of note is the unique contribution made to the development of safety procedures and ideas.  The deep labs by their nature require careful thought on safety.  A new track record has developed from the labs, by acting together, for developing and disseminating safety techniques to the wider world.

In summary, the deep laboratories, particularly acting together, have an exceptional potential for a far reaching and broad impact to society.  This ranges from cultural aspects, the interest in science, technology and education stimulated by curiosity to understand the Universe, to highly practical issues of direct relevance now to our well-being.

3.2 
Dissemination and/or exploitation of results, and management of intellectual property
At the level of the scientific and industrial community, this will be performed through open publication of databases, web free access to information, traditional journals, publications, conferences and through detailed annual reports. 

A particular effort will be devoted to dissemination of information to the general public in Europe but also worldwide. Specific outreach activity is planned including brochures, pamphlets, films and videos, open days, school visits, special posters and displays, media interviews for TV, radio and newspapers.

For our industrial and commercial related activity special care will be taken with dissemination.  For instance, concerning our collaboration with private company members of the consortium, care will be taken to protect adequately the intellectual property added to the technology of ultra low level gamma spectrometry through the programme, while allowing the users to benefit from such improved technology.

4. 
Ethical issues
No ethical issues are expected to arise during the course of this Integrating Activity.
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5. 
Considerations of gender aspects

During the duration of this Integrating Activity, all efforts will be made to promote gender equality in an appropriate way, and to treat minorities on an equal basis. In the present structure, we remark that three tasks (11.1, 14.1 and 14.3) are lead by women.
6.
List of abbreviations used in the text

0 

Neutrinoless double beta decay


0ECEC 
Neutrinoless double electron capture


ApPEC 
Astroparticle Physics European Coordination


ASPERA  
AStroparticle Physics ERA-net


BKG 

Background
CDUL

China Deep Underground Laboratory

CELLAR 
Collaboration of European Low-level Underground LAboRatories


CoMAG 
Coordination and Management


CTF 

Counting Test Facility


DBD 

Double Beta Decay


DM 

Dark Matter

DUL 

Deep Underground Laboratory

DUSEL
Deep Underground Science & Engineering Laboratory


DUSL 

Deep Underground Science Laboratory


EMI 

ElectroMagnetic Interference

ESFRI

European Strategy Forum on Research Infrastructures

FRM 

ForschungsReaktor Munich

GW 

Gravitational Wave


HEAPNET 
High Energy Astroparticle Physics network


HP-Ge 
High Purity Germanium

INO

India-based Neutrino Observatory

LAr 

Liquid Argon


LHC 

Large Hadron Collider

NME 

Nuclear Matrix Element


PGAA 

Prompt Gamma-ray Activation Analysis

RNAA

Radiochemical Neutron Activation Analysis

SBD 

Single Beta Decay

SNOLAB
Sudbury Neutrino Observatory LABoratory

UG 

Underground

WIMP

Weakly Interacting Massive Particle
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(The Logo of ILIAS represents the Muse of Astronomy, Urania, acting as if she were digging a hole into the Earth: a metaphor that underlines how going Underground is an effective way to observe the Sky and the Universe.


� ILIAS is an Integrated Activity approved in FP6 and performed from 1 April 2004 to 31 March 2009. In the following, we will refer to the previous ILIAS as “ILIAS-FP6”, while simply “ILIAS” will designate the present project.


� ASPERA (� HYPERLINK "http://www.aspera-eu.org/" �http://www.aspera-eu.org/� ) is a network - funded by EC - of national government agencies responsible for coordinating and funding research efforts in Astroparticle physics.


� LAGUNA (Large Underground Observatory for Proton Decay, Neutrino Astrophysics and CP-violation in the Lepton Sector)  is a Design Study project supported by the EC under FP7 - � HYPERLINK "http://laguna.ethz.ch/LAGUNA/Welcome.html" ��http://laguna.ethz.ch/LAGUNA/Welcome.html�


� ET (Einstein Telescope) is a Design Study project supported by the EC under FP7 - � HYPERLINK "http://www.et-gw.eu/" ��http://www.et-gw.eu/�


† To be Decided, within six months after the project start-up.


† Theory only
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