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ApPEC e la genesi di ILIASApPEC e la genesi di ILIAS

ApPEC – Astroparticle Physics European Coordination

Organismo creato dalle Agenzie di Finanziamento nazionali (tra cui INFN)  della 
fisica astroparticellare europea per coordinare la ricerca nel settore

Organismo senza portafoglio

reperire fondi nell’ambito dei Programmi Quadro della Commissione Europea

1. Ricerca e individuazione degli strumenti piu` adeguati [2001-2002]
2. Realizzazione di un proposal [2002-2003]
3. Negoziazione e inizio dell’attivita` [2003-2004]



Uno sguardo a FP6Uno sguardo a FP6
Con quali strumenti si puo` finanziare la Fisica As troparticellare?

Budget totale in FP6



Schemi di supporto delle infrastrutture in FP6Schemi di supporto delle infrastrutture in FP6
(essenzialmente immutato in FP7)

Supporto alle infrastrutture esistenti



Schemi di supporto delle infrastrutture in FP6Schemi di supporto delle infrastrutture in FP6



Missione di una I3 e sua struttura

Coordinamento, 
cooperazione nell’ambito 

della comunità che usufruisce 
delle infrastrutture

Networks (NW)

Accesso transnazionale
di ricercatori o gruppi di 
ricerca alle infrastrutture 

sulla base di progetti 
selezionati

Transnational 
Accesses (TA)

Sviluppo di nuove 
tecnologie, 

strumentazione e 
protocolli che migliorano 

i servizi forniti dalle 
infrastrutture e la loro 

funzionalità

Joint Research 
Activities (JRA)



Le tre anime di ApPEC e impatto sulla proposta I3Le tre anime di ApPEC e impatto sulla proposta I3

Messaggeri di alta energia 
dall’Universo

Raggi cosmici
Raggi gamma
Neutrini di altissima energia

Onde gravitazionali

Fisica “underground”
Materia Oscura
Doppio decadimento beta
Decadimento del protone /neutriniQuali in

frastrutture?



La nascita di ILIASLa nascita di ILIAS

Lunghe discussioni in ApPEC su che cosa fosse da considerarsi un’infrastruttura

La proposta iniziale di ILIAS conteneva tutte e tre le anime e i relativi apparati

Alla fine e` prevalsa l’interpretazione piu` ampia possibile

Proposta “mostruosa”, con un contributo richiesto iniziale di 17 M� e circa 70 contractors

9 NETWORKS
6 JOINT RESEARCH  ACTIVITIES
1 TRASNATIONAL  ACCESS 
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1. Fundamental Objectives of the Integrating Activi ty  (Threshold 3/5; Weight 1) 
 
General considerations 
 

·  The project in general describes exciting science that bridges the fields of the fundamental 
constituents of matter and their interactions on the one hand, and major questions about the 
content and the history of our Universe on the other hand. 

·  Astroparticle science requires the development of innovative, large-scale instrumentation. 
·  The large community (about 1500) involved is not yet as organised/structured as are other 

communities that use large infrastructures in physics or in astronomy. The necessity of 
supranational integration in Europe is clearly felt. An I3 program is well adapted to this 
objective. 

·  The proposal has strong points but is heterogeneous.  It is a juxtaposition of too many 
disparate R&D programs. A substantial fraction of the requested funding does not aim at 
improving existing infrastructures or facilities that will be running in the near future. 

·  The activities should be better focused and prioritised. 

La valutazione e il ridimensionamento di ILIASLa valutazione e il ridimensionamento di ILIAS

Passi scelti dalla relazione dei revisori….



We strongly recommend that this proposal be focused on the two following areas: 
 

1. The most innovative components of the research program carried out in Deep Under Ground 
Laboratories, namely dark-matter searches and double-beta decay research: these domains 
have a strong scientific appeal and the European expertise is very competitive. 

2. Gravitational wave (GW) research is another domain which may be close to a fundamental 
breakthrough, and by its nature requires co-ordination of research at different  facilities.  
Networking at a European level will significantly enhance the potential of existing facilities and 
is mandatory for Europe to participate in the worldwide effort to detect cataclysmic events that 
generate GW. Furthermore, the international context demands that R&D aimed at improving 
existing facilities in the field of GW and those nearly to be completed should start as soon as 
possible. 

3. Transnational access activities (Threshold 3/5; Weight 1) 
 
A1  Transnational Access to the EU Deep Underground  Science Laboratories TA-DUSL 
 
The requested budget would open an access at the level of about 5 000 person-days, corresponding 
to 50 to 60 different projects over 5 years.  While it is important to open such an access to research 
teams which need very low background laboratories – e.g. to test some detectors, or for specific 
spectroscopy – it is difficult to assess the volume of potential users (those who will come from the 
environmental sciences in particular). 
 
We therefore recommend that this activity be funded within this first call (FP6-2002-Infrastructures-1) 
at a level corresponding to half the requested one. Should the users’ pressure turn out to be very high, 
the proponents of this TNA activity may apply for additional support in a forthcoming call from the EC. 

Criteri di selezione



2. Networking activities  (Threshold 3/5; Weight 1) 
 
 
N1 ILIAS Activities Management 
 
Since the overall scope of the proposal had to be significantly reduced, the management budget can 
be reduced accordingly, i.e. by a factor of at least two. 
 
N2 EU-Network of Deep Underground Science Laborator ies,  
N3 Integrated European Dark Matter Detection Networ k,  
N5 Double Beta Decay Network, 
N8 Gravitational Wave Antennas Network 
 
These four networks match the topics that we have retained (cf. our prioritisation above). Therefore 
we recommend that they be supported at the requested level (or very close to it). 
 
N9 European Network of Theoretical Astroparticle Ph ysics 
 
As indicated above, this network should be more focused with better-defined goals. We recommend 
its funding at a level of about half the request. 
 
 
N4 Low Energy Neutrino Network, 
N6 High-Energy Probe Distributed Observatory, 
N7 Primary Particles in Space 
 
Since these three networks correspond to activities which now lie outside the reduced scope of the 
program, we do not recommend their funding (one may note that N7 concerns essentially a single
infrastructure that exists today, namely AMS). 
 



4. Joint research activities   (Threshold 3/5; Weight 1) 
 
We recommend that the following three JRAs 

·  JRA1  Low-Background Techniques for Deep Undergroun d Science LBT-DUS, 
·  JRA3 Integrated Double-beta-decay European Activiti es, 
·  JRA6 Thermal Noise Reduction for Gravitational Wave  Detectors STREGA 
 

be funded at the requested level. Each one of them should have a major impact on the discovery 
potential of existing or nearly completed infrastructures. 
 
The following two JRAs: 
 
JRA2 Advanced TPC Tracking for Particle Astrophysic s 
and 
JRA5  Radio and Acoustic Particle Detection Techniq ues for Ultra-High- Energy Cosmic Rays 
RADAC 
are R&D programs for future infrastructures which are not expected to be available within the time 
scale of this call. We do not recommend their funding within the present call, but we suggest that they 
may respond to the EC call for R&D which is scheduled in the autumn of this year (2003). 
 
As far as the 
JRA4 Development of Advanced Photon Detectors and A ssociated Components 
is concerned, the reviewers consider that the photon detector development that it includes is an 
important item. It falls outside the areas that have been prioritised but a partial funding of this JRA 
may be considered. 
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ILIAS

6 Networks
3 Joint Research Activities

1 Transnational Access

Integrazione a lungo termine della Fisica Astroparticellare europea

ILIAS si focalizza su tre questioni chiave nel campo dell a fisica delle particelle, 
dell’astrofisica e della cosmologia
� Qual è la natura e la massa del neutrino, la partice lla più comune nell’Universo? 
� Esistono le onde gravitazionali, e che cosa ci dico no del nostro Universo?
� Qual è la natura della Materia Oscura, che forma più dell’80% di tutta la massa 
dell’Universo? 

Per rispondere a queste domande, occorrono infrastr utture sperimentali 
all’avanguardia. Pertanto l’attività cruciale di ILI AS consiste nel potenziare e coordinare 
l’attività dei più profondi laboratori sotterranei europei .

Durata: 5 anni dal 2004
Contributo EC: � 7.5 M (INFN: � 2.6 M )
Partecipanti: 21 contractors da 13 nazioni ; ulteriori 10 
nazioni reppresentate attraverso i partners associati
Coordinatore: Bijan Saghai (CEA), poi Gilles Gerbier (CEA)



Activity area: FP6
åStructuring the 
European Research Area: Research 
Infrastructures Action
Instrument: Integrating Activity 
implemented as Integrated Infrastructures 
Initiative
EC Contract: R113-CT-2004-506222
Duration: 5 years from 2004
EU Contribution: � 7.5 M (INFN: � 2.6 M )
Participants: 21 contractors from 13 
countries; a further 10 countries 
represented among the associated 
partners
Coordinator: Gilles Gerbier (CEA)
Activities: 1 Transnational Access 
activity, 6 Networking activities and 3 Joint 
Research activities in the fields of 

Underground Laboratories
Double Beta Decay
Gravitational Waves

Dark Matter Searches

Participants

1. CEA, Paris, France
2. CNRS, Paris, France
3. INFN, Frascati, Italy
4. Universidad de Zaragoza, Spain
5. University of Sheffield, UK
6. Czech Technical University in Prague, 

Czech Republic
7. University of Southern Denmark, Odense, 

Denmark
8. University of Jyväskylä, Finland 
9. Max-Planck Society for the advancement of 

Science, represented by Max-Planck-Institute 
for Nuclear Physics, Heidelberg, Germany

10. Technische Universität München, Germany
11. Eberhard Karls Universität Tübingen, Germany
12. Aristotle University of Thessaloniki, Greece
13. IFN-CNR-Sezione di Trento, Italy
14. European Gravitational Observatory, Cascina, Italy
15. Leiden Univ.,  LION Institute of Physics, Netherlands
16. Comenius University, Bratislava, Slovakia
17. Cern, Geneva, Switzerland
18. Bogazici University, Istanbul, Turkey
19. University of Glasgow, UK
20. University College London, UK
21. IRMM, Geel, Belgium



The Deep Underground Laboratories
Transnational Access T1, Networking Activity N2, Jo int Research Project J1
T1: Coordinating experiment approval procedures and access to Europe’s deep 
underground laboratories, with emphasis on encouraging new users.
Tens of approved projects for access in Underground Laboratories [feb 2007]
GranSasso
Boulby
Canfranc
Modane

for a total of 3095 person x days
Coordinator: L. Pandola ( INFN)
N2: Networking the labs to share good practice, coordinate scientific activities and 
public outreach, and enhance collaboration.
J1: Enhancing and extending the facilities of the labs by developing new techniques 
to reduce and monitor background.
Theory
Networking Activity N6
Networking European theoretical work in all three ILIAS focus areas, organizing visits, 
schools and personnel exchanges.



Gravitational Waves
Network N5, Joint Research Project J3
Coordinating the European interferometric and resonant gravitational wave detectors.  
Sharing new technology and data analysis methodology. Developing new materials 
and techniques for noise reduction. Working towards an advanced European 
Gravitational Observatory. 
J3 Coordinator: G. Cagnoli, then M. Bassan  ( INFN)

Direct Dark Matter Detection
Networking Activity N3
Networking the major European experimental collaborations searching for particle 
dark matter – exploring new techniques and prospects for large scale experiments.

Nature and Mass of the Neutrino
Network N4, Joint Research Project J2
Establishing links between the European collaborations attempting to measure the 
neutrino mass and nature through neutrinoless Double Beta Decay.  Coordinating 
production and use of rare isotopes.  Developing new techniques for isotope 
enrichment and for radioactive background analysis and control.
J2 Coordinator: A. Giuliani ( INFN)



G.Gerbier ILIAS next open Jussieu january 
9th 

Some technical pointsSome technical points

• ILIAS management structure 
• Founding documents

– Contract between consortium and EC
– Consortium agreement between participants

• Concern bodies GC SC PRC
• Definition of work

– NB : only responsible is coordinator
• « Staff » helps but is not responsible

• ILIAS experience about management
• Some issues relative to ILIAS next application



Management structureManagement structure

Steering 
Committee

SC

Peer Review 
Committee

PRC

Executive Board
EB

Management Team
MT

European Commission
EC

Coordinator

Governing Council
GC

Underground Labs
Co-ordination & 

Management 
Committee
DUSL-CoMag

Steering 
Committee

SC

Peer Review 
Committee

PRC

Executive Board
EB

Management Team
MT

European Commission
EC

Coordinator

Governing Council
GC

Governing Council
GC

Underground Labs
Co-ordination & 

Management 
Committee
DUSL-CoMag





DUSL CoMag roleDUSL CoMag role

• Towards European coordination

• Scientific committees information exchange
• Benchmark/labeling role



Basic founding documentBasic founding document







ILIAS next open Jussieu january 
9th 
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JRA2 JRA2 -- IDEAIDEA
Integrated DoubleIntegrated Double --betabeta --decay European Activitiesdecay European Activities

Summary of 4.5 year activity



Double Beta Decay (DBD)Double Beta Decay (DBD)

¨̈ Double Beta Decay is a rare nuclear transition. 
Two channels are usually discussed:

(A,Z) ® (A,Z+2) + 2e- neutrinoless Double Beta Decay (00nnnnnnnn--DBDDBD)
never observed – t > 1025 y��� �

(A,Z) ® (A,Z+2) + 2e- + 2ne
rare decay allowed by the Standard Model

already observed – t ³ 1019 y��� �

• Lepton number non conservation: DL = -2
• new physics beyond the Standard Model
• neutrinos are massive Majorana particles

mn ¹ 0
n º n

¨̈ After the discovery of neutrino flavor oscillations, 
0n-DBD has got an excellent discovery potential

The only viable experiment capable to extend 
sensitivity to neutrino mass down to ~50 - 10 meV



Characteristics of the European research in DBDCharacteristics of the European research in DBD

� Innovative techniques

· low temperature calorimeters
· Bare Ge diodes dipped in liquid nitrogen/argon

� Complementarity

· source º detector + source ¹ detector techniques
· multi-isotope testing 

82Se – 100Mo – 116Cd – 130Te – 150Nd – 48Ca
can be studied with high technical performance� Excellent prospects

· techniques in hands can extend 
sensitivity to mee down to 50 – 20 meV

� High sensitivity

· mee <  ~0.5 eV (76Ge, 130Te, 100Mo)

best results in the world

· New semiconductor technology (CdTe) 



Participating laboratories and institutionsParticipating laboratories and institutions

1. Bordeaux (F)
2. Caen (F)
3. Firenze (I)
4. Gif sur Yvette (F)
5. Heidelberg (D)
6. Como (I)
7. Jyväskylä (SF)
8. Leiden (NL)
9. Gran Sasso (I)
10. Legnaro (I)
11. Milano (I)
12. Orsay (F)
13. Strasbourg (F)
14. Tübingen (D)
15. Zaragoza (E)
16. Praha(Cz)
17. Bratislava(Sk)
18. London (UK)
19. IRMM, Geel (B)

EU institutions

• JINR (Russia)
• Idaho National Engineering and 

Environmental Laboratory (USA)
• ITEP (Russia)
• Mount Holyoke College (Usa)
• Saga University  (Japan)

Non-EU institutions



Considerations on the current experienceConsiderations on the current experience

NW + JRA2 (IDEA) funded in ILIAS (6FP)

~ 0.35 M� ~ 1.1 M�

These two activities look reasonably successful, 
not only for the economical support to specific activities, 

but also for the intellectual stimuli to future projects

� procurement of  ~ 4 kg of pure 82Se
Important test of this isotope and its purity for superNEM0

� new technology for the enrichment (ICR, AVLIS)

� control surface radioactivity in CUORE

� liquid nitrogen and argon shields for GERDA

� study of cosmogenics (simulation and experiments)

� clean crystallization techniques

� Nd- and Se-based calorimeters 
� Scintillating bolometers

Isotope enrichment

Increase of sensitivity

New detectors for promising isotopes

Occasions for the theorists to meet and discuss

null or insufficient funds 
from the national funding agencies

for these activities

large impact on the sensitivities 
of present and future experiments



I compiti di un coordinatore I compiti di un coordinatore 
(in collaborazione con i leader delle task)(in collaborazione con i leader delle task)

� Stendere il piano di lavoro iniziale, fissando le cosiddette “deliverables”
(responsabilita` dei contractors)

� Dettagliare il piano di lavoro ogni anno, sulla base di periodi di 18 mesi, e 
aggiornare le deliverables se necessario 

� Scrivere i report annuali richiesti dalla Commissione Europea e esaminati dai 
Scientific Officers

� Scrivere le parti introduttive
� Dare omogeneita` ai rapporti di ciascun gruppo di lavoro
� Indicare le deliverables raggiunte e dare conto dei meeting organizzati, 

giustificando l’uso dei fondi

� Organizzare i meeting generali della JRA

� Curare la disseminazione dei risultati, per esempio tramite sito WEB

� Partecipare alle riunioni della EB di ILIAS illustrando 
lo status delle attivita` coordinate
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Status delle tasks





Meetings, scientific programs and web pageMeetings, scientific programs and web page

All presentations at the meeting can be downloaded from the WEB site

http://idea.dipscfm.uninsubria.it

Biannual 
general 

meetings 



� ApPEC e la genesi di ILIAS

� La valutazione di ILIAS 

� Struttura del progetto approvato

� Coordinamento di una JRA in ILIAS

C’e` stato un vero impatto sui settori di interesse?

� ILIAS-next

Schema della presentazioneSchema della presentazione



ILIASILIAS --nextnext

“ILIAS-next” is centred around 
� The European Underground Laboratories in terms of  

infrastructures 
� “Low Energy” Astroparticle Physics in terms of science

Interdisciplinary activities

“ILIAS-next” is a proposed FP7 Integrating Activity that aims at 
representing Underground Science and Research in Europe



The proposalThe proposal



New points in ILIAS-next structure:

� more clear and full connection to underground laboratories

� additional aspects of science beyond (astroparticle) physics, connected to   
underground  environment

� new structure of JRAs, which are technologically oriented and connect 
transversally communities dedicated to different physics issues

� additional TA, which foresees the exchange of materials to be measured in 
underground labs

� richer participation of underground labs: one new laboratory as participant, 
contacts with emerging sites in East Europe, role of semi-deep labs

� deep connection and integration with other projects of the European astroparticle 
programme funded in FP7, such as the Design Study LAGUNA (excavation 
issues) and ET (underground site for gravitational wave searches).

Innovation with respect to ILIASInnovation with respect to ILIAS --FP6FP6



The role of ILIASThe role of ILIAS --next in Underground Science next in Underground Science 

Low background environment 
realized underground

Advanced detectors 
operated underground

Advanced technologies 
for detector operation

Special experiments 
supporting Underground research

Computer simulation for 
background and detector response

JRA1

JRA2

JRA3

JRA4

JRA5

N3
Dark matter

N4
Neutrino mass

N5
Gravitational 

waves

N6
Theory

N1
Underground labs



Beyond astroparticle physicsBeyond astroparticle physics

Technology for background control + Underground environment in general 

Impact on research outside (astroparticle) physics

Technological developments in JRA1 
� Radiodating, Earth science and environmental applications

Dedicated network for Underground Science in genera l: 
IDnet - N2

� "deep underground science“ community of deep underground users
inventory of the present ID activities in the lab and to see the perspectives.

� Deep-GEO
� Deep-LIFE



Institution
INFN
USFD -Sheffield
CNRS
CEA
EKUT - Tuebingen
UNIZAR -Zaragoza
UOX - Oxford
TUM - Muenchen
EGO
MPG - Max Planck
LSC - Canfranc
WWU - Muenster
FZK - Karlsruhe
IRMM - Geel
TUD - Dresden
CANBERRA
CERN
UNSPMF - Novi Sad
UPAT - Patras
ETHZ - Zuerich
UHAM - Hamburg
FOM - Nikhef
UAAR - Aarhus
CTU - Prague
FMFI-UK - Bratislava
UCL - London
JYU - Jyuvaeskylae
LIPC - Coimbra

Budget
2004800
1015500

915100
597400
511100
368000
367700
298000
280000
279000
265400
253500
234500
204000
121000
100000

99000
90000
76000
71000
70000
63000
60000
55000
40000
40000
37000
34000

The budgetThe budget

Total requested contribution: 9120000 �
Total cost of the project: 19651550 �





















The evaluationThe evaluation

Total: 13.0



(1)



(2)







Summary report



Week points according to the evaluatorsWeek points according to the evaluators

1. InterDisciplinary Network: program not completely compelling

3. JRA4 and JRA5: should be funded more by the contractors 

4. Transnational accesses: community not specified; some criticism 
also to the present FP6 program

5. Gravitational Wave network is the “outlier”, but…

2. JRA1, JRA2 and JRA3: scope somewhat narrow 



� 37 projects with score � 13.5 will be financed (main list)
� 12 projects have score = 13, they have been ranked : ILIAS is 11 (reserve list)
� funding of the 12 will depend on the amount given to the 37 first 

1. INFRAVEC
2. EURO-PRESS3
3. APREORI
4. EURIPOS
5. EFRI
6. WITNESS
7. EGI
8. ENSAR
9. HyFIT
10. ATFA
11. ILIAS
12. EURAFFINN

RankingRanking

Available money
81.1 M� (+ 192 M� from the 2009 budget)

� ~ 270 M�

7 – 8 M� / project



WhatWhat ’’s nexts next

� The ILIAS-related community agreed on re-submitting in the 2010
INFRASTRUCTURE call (if any…)

� Use last months in 2008 to collect impressions and suggestions on the 
structure of the next proposal

� In 2009, start a process, involving as much as possible all the 
underground community, to finalize the new proposal, eliminating
weaknesses of the present one and updating it to the new situation 

� ASPERA help and support could be very important 


