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ApPEC 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

e developing long term strategies and offering advice to national funding agencies
or other organizations,

e expressing the view of European astroparticle physics i mternational forums.

e cstablishing a system of peer review assessment

Organismo senza portafoglio

reperire fondi nellambito 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 FP6

Con quali strumenti si puo finanziare la Fisica As  troparticellare?

Budget totale in FP6
€ 17.5 billion (compared to € 14.96 billion in FP5)
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Schemi di supporto delle infrastrutture in FP6
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Schemi di supporto delle infrastrutture in FP6

* Helps catalyse the mutual co-ordination and the pooling of

resources among participants.

* Should serve, e.g., to generate critical mass by co-ordinating
research into new: instrumentation, methods, concepts &
technologies.

Networking

* will also support the co-ordinated implementation and
management of the whole I3.

* Limplementation of one or more joint research projects
aimed at improving, in quality or quantity, the service provided
by infrastructures in a particular field.

* Projects should be innovative and explore fundamental techno-
logies or techniques underpinning the use of infrastructures.

13s
Joint research

* Excluded: design studies or construction of new infrastructures.

* Sponsor new opportunities for research teams/individual
researchers to obtain access to individual major research
infrastructures.

* Infrastructures must : be rare in Europe, provide a world-
class service, have relatively high investment or operating
costs be able to provide adequate scientific, technical and
logistic support to external (including first-time) users.

Transnational Access

* Access to a given infrastructure is to be granted following
a peer reviewed selection of potential users.




Missione di una I3 e sua struttura

Coordinamento,

cooperazione nellambito
della comunita che usufruisce

delle infrastrutture

Accesso transnazionale
di ricercatori o gruppi di
ricerca alle infrastrutture
sulla base di progetti
selezionati

Sviluppo di nuove
tecnologie,
strumentazione e
protocolli che migliorano
| servizi forniti dalle
Infrastrutture e la loro
funzionalita

Networks (NW)

Transnational
Accesses (TA)

Joint Research
Activities (JRA)




Le tre anime di ApPEC e impatto sulla proposta |3
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La nascita di ILIAS

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

Alla fine e prevalsa l'interpretazione piu” ampia possibile

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

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

9 NETWORKS
6 JOINT RESEARCH ACTIVITIES
1 TRASNATIONAL ACCESS




Table 2 — ILIAS ACTIVITIES

Activity DE.T{I:;EWE Short description and specific ob jectives of the sctivity
ILIAS
M1 Activities Manapement of the 9 Networks, of the Transnationzl Access Activity Project and the & Joint Research Actvites.
Management
The four major underground science laboratories m Europe - Gran Sasszo (Ttaly), Modane (France), Canfizne (Spam) and Boulby (UK, are
wsed regularly by around 400 scientists and provide arguabley the most important mfrastructure for astroparticle physics m Europe. This
petwork, for the first e, amms to provide a mechamism for the joint stucturnng and coordmation of theze four facihties, with the goal of
providing a better service to wsers with more efficient use of resources. To acheeve thes improved and optiimmzed performance the network has
EU-Network 4 key objectves: (1} provizion of improved low background, via coordimation of exizoing low background activities, (2) provision of higher
M2 of Deep quality environmeents and operational support to users, via coordmaton of site assignment and cooperation on basic egupment, techmical and
(EUMet- Underground | logstic support, access and commmmication, (3) improved health and safety, v1a exchange of best practice expenence and progress to a
DUSL) Science common approach on safety procedures specific to underground sites, and (4) improve scienfific coordination and commmumecatons to the
Laboratories public, through cooperation on commumcation mitiatives.
The wide use and importance of underground sites 1o the field means we emvisage the network to have a key stuctunng effect. Mot only
should it accelerate inte gration of the existing separate management structures of the Underground laboratonies at a Ewropean level but the
pew stuchmres envisaged to handle the objectives above will need to cross-link with many of the other networks and TR As of this TA in
particular M3, M4, N5 and JTRA?. Thns M2 underpins coordination of a large part of thes T4
The proposed neterork aims to promote common actvites among expenmental sroups actuzlly invelved 1 direct Dark Matter search
Integrated projects, in order fo 1'E:-IE|E|: a common strategy .ﬁ:nr _Da.rk Matter d.im-:r detection. The Network proposed here gathers essental expertize from
Eim several of the world iead:._u.g laboratories mﬁm_hlghl}' compettive fleld. The goals are
M3 Dark Matter - to reach convergence m the assessment of different detector concepts
(OMD) Delediin - to provide a platform for the dizcussion on problems common to all detector concepis
Nt - to reach convergence on the strategy for future large scale Ewropean dark matter experniments
- to Imvestigate how data from direct dark matter detection can provide mfomation for other projects
- study the relevance of the present and fihwre duect and indivect dark matter searches for supersymmetry
The Lowu network wants to sirengthen the leading role of European research in the field of low-enersy nenimno astro-particle physics by
umproning the co-operafion amongst the specialised research groups working at different experiments (Boresano, GO, SAGE, LENS,
MUNL, promote and sustain common seienfific and technolosieal activities to solve common problems 1 this field of research develop
Low Energy bonzontal knowledge, optinase buman and capital resowrees to reach common goals. 4 main tasks (WP) arbeulated m & working groups
M4 Mok Wiz}, J:I.E'I.'E. besn ﬁxus&dtu structure the 2 Eﬂﬁ‘-'!.r_:F. _ _ _ ; ; ;
(Lowhuw) PP Create z unifary scientfic context m the frame of which future projects m the field of low energy newtrino astro-parncle phyvsics will emergs.

Improving the quality of the related expenments and of their scientific outcome

Improving the commumication and the cooperation among the specialized EIT rezearch groups working at different experiments to come to
the definthon of future projects. Improving commmmication and cooperation with scientists from eastern counines whech are leader in reactor
applications , 1sotopes production and already deeply involved 1in pressnt solar neutring experiments




Table 2 — ILIAS ACTIVITIES

Activity

Descriptive
Title

Short deseription and specific ob jectives of the sctivity

Coordinatng R&D projects. Moreover an intense exchange of scienhists and techmeal personnel, working groups meetings, plenary
meetngs, topical workshop wall be implemented.

M5
(DBD-MNw)

Double Beta
Decay
Meteork

Double beta decay expenments are very important because thew are the only neutrine expenments which open a window on the
fundamentzl type of the neninine as well as on the absolute value of the nevtnne maszs. Sigmficant Evwropean ivolvement has taken
place mn the two most recent and most sensiive expenment= (IGEX and Heidelberg-Boscow with Germanium detectors) and 15
driving the field forward with the only two presently running experiments, Cuonceino (3 bolomeater), and NEMO3 (3 tacking
calonmeter detector). The objectves of this propesal are to coordinate the Double Beta Diecay commumity towards a common approach
in preparation for the next peneraton of expenments.

The subjects to be disenssed are the choice of expenmental techmques, the chowce of 1sotopes and some related topics. Both theorenical
and expermmental aspects will be addressed. The deliverable of this proposal is an extensive databasze on 1zotopically ennched 1sotopes
and the miclear mainx elements which will gude futuwre experimental choices n thes field. A fiwther outcome of this proposal will be
the knowledge shanng resulting from discussion betwreen the authors of the proposal, which 15 intended to lead to the next generation
of expenments and to beneficially posihon the European laboratones to be able to propose mternationally competifive expenments
with a average neutmno mass reach of 10 meW.

ME
(HEPDO)

High-Energy
Probe
Distributed
Ob=zervatory

Thas actvity shuchwes high-energy Astroparbele Phy=ics neludmg high-snergy gamma ray, charged parhicle and nentnne Physics. The
network will mprove productovity and efficiency via the pooling and merging of scientfic and techmical expertize m these diseiphnes.
HEFIKY} amms to develop common procedures and tools allowmng a “mulfi-messenger™ analy=1s meorporaimg numerous observatons. The
network will 1dentify and exploit other synergies via the creation of collaborations with selentists from other fields and 1mproving those
multi-disciphinary activifies necessary for future developments of this field. Finally, the network will define a common Eurcpean strategy for
next peneration expenments and m particular, for a future “Thsmbuted Observatory™ combimng observations of different hgh-energy
probes.

M7
(EMTER-
PRISE)

Primary
Particles in
Space

This Network proposal intends to establish lmks ameong different groups within 2 stable structure to act as catalysis for the large European
space based astroparticle physics community. The ultimate goal 15 to establish a common set of phy=ical data and tools. This knowledze wall
be a fundamental asset 1n understanding and in the development of astroparicle physics n space

Astroparticle phy=ics 15 a relatrvely new field, and the use of space boine facihiies, although steadily growmeg, 1s the newest part of 1t.
Combination of “raw”™ data from different space expenment= 15 ravely underizken m Ewrope. The bazic motivation for this shortfall 1= the
absence of a Space Particle Phasics Centre or Laboratory. The precedent of the LEP collaborations m the field of the Standard Medel of
FParticle Phyzics wath the establishment of thematic working sroups 1= a successful example of this proposal. Char aim 15 fo estabhsh co-
operation between groups working on direct cosmic ray expenments in space mvestigating fundamental problems of the Standard Model and
new frontiers mm Particle Phosics.

MG
(GWAN)

Gravitational
Wave
Antennas
MHetwork

The detection of gravitatonal waves emufted by astrophvsical sources such as black boles, neutron stars or supermovas will open 2 new
window on the wniversa and will provide new fimdamental data about gravitational mteractions and structure of matter m extreme conditions.
Several rezearch teams m Furope are working on the development, construchion and operzfion of gravitational wave antermas. A network
linking the various teams involved in the development and operation of such infrastructures 1s described hereafter.
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Exizifing collaborations formed around single projects imvolving one or two countries. A network hnking all the expenmental groups
wvolved in thiz fisld wall be an essential asset for the development and stucturning of a Ewropean research commwmmty for gravitational
waves. Stuchmng the commumity at an European level wall maximisze the retom on the large investments already realised by encowaping
the mobihty of researchers and by opeming up the axisting facilihes to more people from more countries.

Thiz metwork will increasze the level of Ewropean coordination i this fisld in order to enhance the performance of the exmsting anfennas and
to prepare the futwre of thiz dizcipling m Euwrope. It will be usad to improve the exchange of information on subjects of common mterast such
as commussionng and operaiion of emsting detectors, methodologies for joint data analv=is and to support the elaborztion of a common
strategy for future detectors in Europe.

i)
(ENTApF)

European
MNetwork of
Theoretical
Astroparticle
Physics

The ENTApP research programme infends to undertake a vast and diversified range of activities m the field of "Theoretical Astroparticle
Phyzies™, a relatively recent branch of phy=ics covenng those phenomenclogical and theoretical aspects of particle physies that aim at
providing a better understanding of our Umiverse and also of the realm of the subatomme world. It 13 2 growing and rapadly evolving field
both becausze of the increasinghy accwrate and powerful techmques for obsering the Universe, and becanse of = great umpact of this branch
of physies on the understanding of fundamental 1ssues. It plays a key role in enhancing the sclentific potential of exishing mnfrastucture as
well as i defiming the potential of future facihoes. The mude ENTApPP research programme 15 divided into five major “tasks”, namely: 1)
Neutnnos i Physics, Astrophysics, and Cosmology; 2) Dark Matter; 3) Early Unmverse and Dark Energy; 4) CMB and Cosmwlogieal
Structure; and 5) Astrophysical High Energy Sowrces. Theorefical work on cosmelogy 15 included here because of 1z potentially imporiant
consequences on astroparticle physics.

In the vast and inferdisciphnary research area of astroparicle physics there 15 a2 widely recopmzed need for a deeper exchange of expertize
and 1deas, for a betfer-orgamzed management of the research activity, and for a more effective pariicipation of voung researchers and
students. These ohjectrves can be satisfled through 2 more coherent collaborative programme, mvelving research wnits with establhicshed
leadership 1n the fisld. Within thiz programme, each of the five major tasks 15 charactenzed by well-formmulated research projects and goals.
A list of major objectives includes, respectively, 1) deeper understanding of the theory and phenomenclosy of neutnno masses and mxang
through temrestial and astrophyzical sowrees; 1) chedding heht on the nature of particle dark matter by explering possibla candidates
extensions of the standard model, and by mvestigating thewr predicted sigmals in wndergrownd or accelerator expermments; 3) studv of
dynamical models leadimg to mflabon, non-zero cosmelogical constant, barvogenesis; 4) tests of non-standard phy=iecs through CMB and
large-zeale stmeture information, and stocture of dark matter halos at small seales; 35 modelling the produchon, propagation, and detechon
of high-enersy cosmuc ravs and of gravitational waves. It 15 worth stressing that these objectives are often strongly mter-related, and that
zaveral of them are of commen interest to a large part of the ENTApPP umits imvolved.

The planned research activity m each of the frve major tazks 15 expected to have a major nupact both wathin and outside the Netwrork. Within
the network, the strong miter-dependence of the varous topies will lead to a welcoms svnergy of efforts among different uwmts, which will be
enhanced both by encowaging exchange of visits and by orgam=ing regular mnter-disciphnary meetings. Outside the network, the recogmizad
experiize and the engagement of the varous ENTApF umi= will guaraniee a wide dissemunation of the results through publications in leading
jourmals, contmbufions to conferences, and orgamzaftion of workshops and schools. Moreover, although primanly theoretical the ENTApP
activity wall profit from the close connechion with expenimental networks 1n the same European programme and with many expenmental
projects within and outside Furope. The central role that this network plays m thus TA proposal should be emphasized: 1t has mmportant




Table 2 — ILIAS ACTIVITIES

Activity DH%;?:WB Short description and specific ob jectives of the sctivity
scienfific connections with all the other networks 1 the proposal as well as with deep underground science laboratones (Al). The mferplay
between the theoretical and expenimental activity mm astroparticle physies chould lead to valuable development=, being rooted n a solid
seiemfific basis. It 15 essential simee 1t 15 necessary to enhance the scientfic output of existong facihtes and to 1dentify the specifications of
future fachines, The synergy that will evolve among theoretical and expermmental groups working on different but related topics should be
of great benefit to all those invelved, and to the field as 2 whela.
Underground sites located in pre-existing munes or m especially bult laboratones, are charactenzed by a cosmue ray flux that 15 extremely
reduced compared with the flux on the Earth surface. This results m a very low level of total radiation noise. An underground zite 15 the 1deal
place for delicate expermments that investigate on fundamental phys=ics 1o the sectors of rare-event paricle and puclear physics, and
astroparticle physics.
We propose a Transnational Access actaty to the four Deep Underground Laboratones m the EUT (TA-DIUJSL):
Tisnsticis - Lab-nlztu:.ri Na.':i.una]i.dei Gran Sasso (LNGS, Italy)
e - Lah-:-mtn:@e Souterrain de Modane (L5M, Fr.m-:g}
A1 European - Lzboratonio Subterranes de f‘.a.u.ﬁanc (LSC, Spain) .
(TA- Deep -  Boulbv Laboratory of the Institute for Underground Science (IUS, UK)
DUSL) gﬂ.dﬂrgrﬂurld Thue to the striet comelation and complementanty of the research carmied on m the different labs, we propose to coordimate with 2 wmque TA
L:blenr:uﬁ?nri&s activity the access to the fouwr EUT deep undergronmd labs, which should be seen as a single mfrastroeture with four different mstallanons. The
management and coordination of the access actrvity will be done by LNGS, which 1= the largest installanion both 1n terms of operating costs,
personnel, and pumber of users.
The proposed TA actrvity aims to coptnue and mmprove the expenence started by LGS within the SFP (contract HPEI-CT-2001-00149,
With the present Transnational Access project we want to extend the access poszibilihes to the other E1T deep underground labs (L5M, L5C
and Boulby).
The proposed duration of TA-DUSL 15 4 vears and the fmancial support requested to the ELT 15 1.36 M€ ; the minimum expected amount of
access delivered dunng the four vears 1= 3000 expenimental person-days.
In thys TRA a vast R&D program will be camed out cooperatrvely in the fouwr Puropean Underground Laboratones: Laboraton Mamonal del
Low Gran Sazso (Ttaly), Laboratono Subteranes de Canfranc (Spain), Laboratoire Souterrain de Modane (France), and Boulby Underground Lab
JRA1 Background (UK}, The main objective 15 to 1dentfy and measure the different backgroumds (intin=ie, induced and emironmental) contribubns to a gZiven
(LBT- Techniques expeniment, and to design methods and techmigues (shielding=, vetos, identficaton and discriminafion mechanisms) to suppress them. For
DUS) for Deep that pwpose an R&D program on the improvement and implementation of mnovative ulira-low background techmaques wall be also camed
Underground | out cooperatmvely in the four Ewropean Underground Laboratornies. The mmpact of the JEA 15 directed m improving the quality of the services
Science offered by Underground Labs to the scieniific community in the sectors of Astroparticle Physics and Rare-Event Phoysics, as well as

mproving the efficiency of the research camed on m the Labs.
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EU deep um:lu'gm'und labz are of world-wnde relevance both because of the exten=ion of the facilhihies, and becanse of thewr outstandmg
screntific actrvity: a cooperation and mntegration of the EU deep underground sites with a common RE&D prograome 15 of paramount
importance i order to compete with the research efforts and developments especially n Japan and mm 1754

The JEA camed on jowmntly by the four EU underground labs 15 the first attempt to stuctuning the actrity of the Deep Underground Science
Laboratones m therr common scientific and techmeal objectives. Several external teams, expert m the field of ultra-low background
techmigues which are operating expenments in the underground labz, will contribute to the JRA enlarming 1tz stuchral character.

The mam deliverablas of the B&D camied out 1n JRAL are: (1) A set of new, complete and consistent data on the relevant background
components m the fouwr underground labs; (2 A coherent and tested Lbrary of codes for the simmlation of the background components m=ide
the underground laboratones; (3] An improved and coordinated system of Ewopean facilifies for ultra-low back ground measurement
applications m rare event phy=ics and m other fields (emvironmentzl physics, archeometry and radio-datations, geophysics, _..) of world-wnde
value. (4) an up-to-date database accessible to all researchers interested m the use of ughly radio-pure matenals and punfication techmques
and contaimmg all the new data and information from the coordinated E&D program developed m the JEA.

JRAZ
(ATT)

Advanced
TPC Tracking
for particle
astrophysics

The wnigue alility of gas or lowd noble gaz Time Projecton Chambers (TPCs) to dentify pamicle tracks, their direction, cnentaton and
position, makes the TPC a powerful, fundamental, genenc technology that 15 not only excellently matched to serace low background parhcle
astrophysics expenments rangmg from dark matters searches to axions and neutrmo physics but also has clear and growing exploitation
paths within SMEs and in medicine. Building on recent mnovative technological advances, such as Micromegas and Gas Electron
Multplier readout, and successes with a range of first stage TPC infrastruchire 1n Europe, for mnstance use by the DREIFT-1 directional
experment and the CAST solar axion expenment, the prime aim of this proposal, by creating a new level of coberence in this basie research
area, is to produce a step change in the technology to underpin the much larger experiments (=10m®) required to achieve real discovery
sensitrvity. Within thas our two key 5peciﬁc objectives are: (A} development and demonstration of low backzround TPC charge readout
planes capable of covering up to 10 m” with sensitivity down to sub-keV levels, (B) development and demonstration of the necessary
associated low cost electronies, data acquisihon and software necessary to cope with the 10005 channels required.

Scientizts 1n Furope have ponsered the first stage technolozy and severzl particle astrophy=ics development expeniments in Evwrope have
already demonstrated the capability of TPC tracking devices explomting topology maging of events. This mecludes neutiine and double beta
decay detectors as well as axion and dark matter detectors. There 15 also growing imferest 1 the partcle astrophysics TPC i North America
and mm Japan (proposals for TPCs at the SNOLAB underground facility and at Kamwoka mune) and there 1= great mferest i the readout
technology for medical and industnal apphications (the parbicipants include one hospital and several SMEz). The development of -ve 1on
dnft, for dark matter TPCs, and prospects for long electron attenuation lengths (=10 m) has provaded extra stiomlus recently.

The dnve to aclieve the new scale-up TPCs has allowed us to pool most of the relevant expertise m the world, maimnly from Europe, and
bence to propose a new struchwmg of the fisld. The proposal not only brings together all major groups and existing collaboratmve stuctures
imvolved m particle astrophysics TPC development (20 institutes grouped i 5 collaborations) but hinks these better to groups expert in the
pecessary charge readouwt technology (8 groups) and to major laboratones with key experfise m electromes (BAL and Saclay). This
structunng 15 underpmned by sirong and clear links to other JEAs and networks within the T4 ({for instance on low backzround) but also to
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saveral SMEs keen for involvemsent

The propozal has specific deliverables and mlestones, tailored as stages towards meeting the prime goals above. Debverables are divided
between five working groups (WiGs) covenng low pressure, lugh-pressure, and higquid TPCs, elactromes and purntty. These WiGs are designed
to bwld new teams of experts acrosz Ewrope. Main delmverables inclode: (3) completon of 40x40 cm readeout planes swtable for low
background TPC= operated at <] atm and at 1-10 atm, capable of tiling to form larger areas, (b) completion of spmlar 2020 cm readout
plane= for hquid noble zaz, (¢} estabhishment of low backgrownd fabrneaton procedures for scale-up TPC readout and components, and (d)
completion of pre-production mm electrome chips and datz acqusiion smtable for seale-up.

JRAS
(IDEA)

Integrated
Double-beta-
decay
European
Activities

Mewtnnos are the most elusive and mystenous particles in the Umverse, although very comumon and present 1n many crumal particle physies
and astrophvaics phenomena. Racent results from expeniments measunng atmeosphenic and solar peumnos mdicate that nentrine favour
oscillations are takimg place. This imphies that neumnos have a finite mazs concluding a long debate that began seventy vears ago with the
first newtrmo theory propozed by E. Ferom. Unforiumately, neutrine oscillahons can only tell us the differences between squared masses of
different neninne species. Neuinnoless Double Beta Decay (DBD) 15 presently the only process whaich can shed hight on the nentinoe nature:
Majorana paricle {equal to i1ts anfimatter partwer) or Dirae parficle {different from its antmatter pariner). In the event that neutrinos are
Majorana particles, the DED expenments stand to measure the absolufe neutrme mass. DIBD 15 a rare maclear process, in pnneiple ocomrng
m several nuchdes but never observed From the hfetime of the process, it 15 possible to extract the neutnino mass scale. Presenthy 1t 15
known that Majorana nentine masses are lower than 0.5 eV, From oscillahon measurements, if 15 known that the discovery potential of
DBD starts when the expenment sensitrvity 1= lowered to at least 0.03 V. The purpose of this proposed project 1s to further develop and
mmtegrate the most promising technigues 1n the field (3ll developed mn Europe), culmunating m the foundation of a European Observarary for
DBED {EQDED), capable of studving this elusive ouclear process with different isotopes and complemeniary techmical approaches, and to
crosscheck stmngent lomits. The ulbmate goal 15 the mezswrement of 2 fimite vahue of the Majorans newtnne maszs. The rols of thas
Observatory will extend well bevond the 4-vear tme assigned to this project: it aims at being the world reference infrastrocture for the
study of DBI} and for the defermumation of the neumno mass scale.

Several Evropean groups presently lead the world 1n the fisld of DED expenment and have developed mnovative techmiques, which can
extend the neutmne mass sensibvity down to about .01 eV m the next generation of expenments. The Observatory will be realized by the
accomplishment of the followme main zoals:
# topush the most promismg techmques for DBED to ther maxmum potential, solving crucial open problems;
# to favour exchange of researchers, matenals and competences among sroups using different techmiques and operating in different
laboratories, so as to promote 2 real infegration among the drverse approaches;
+ to develop soplusticated technology for DBED searches, having in mund 1ts application to other sectors, like radianon spectroscopy
and space science.
Innovative techmques 1o particle detection developed for this project can bnng unprecedented enersy reselution to nuclear detectors wath
moportant social and polhiical spm-offs, ke the development of devices able to identify fizsile matenals and to conirol effectrvely nuclear




Table 2 — ILIAS ACTIVITIES

Activity Dﬁ:irt.::we Short description and specifie ob jectives of the activity
proliferation
Most expenments in Astroparticle Phy=ies, terrestnial and space-based, depend enfically on their capability to detect photons. Typieally,
they rely on secondary phenomena mduced by cosmie radiation: Cherenkov or fluorescence hight. The present-day performance of these
detectors 1= hmited m part by their size, but also by the parformance of their basic bulding blocks: Light collection elements (like focusmmg
mrrors), photomultiphers, associated electromcs, remote confrol, and signal processing capabilites. In addihon to pushing the bazic
technologies, much weight 15 grven to questhons of econonyy: only 1f tomorrow’ s components are available zt 2 reazonable price, can
expenments consider pushing the size of thewr detectors to what 15 required from the scientific pomt of view.
The stepwise mmprovement of these bmlding blocks 15 the subject of this proposal. It meludes multiple B&D actinnties to improve
photomid tipd ier performance: their sensitive area, thelr quantum efficiency, thewr capability to cope with very high rates, and ther sensitnaty
to 2 wider wavelength spectrum than can be reached today. We also mnclude the buld-up of 3 coordinated and centralized testng actrvty
Development | for photormltiphers. Several activihies target the associated readow electronics: this 15 one domain, that presently imposes severe
JRA4 of advanced economical limits to expenments. A group of activities has as goal the development of sconomic large-area mirrors and their supmort
(PHOTO- photon structres; this becomes 3 vital ingredient as TJ:LE 5ize ufter:e?h'ial experiments :in-:rmes.f.‘ar bevond what 15 pos=ible oW Dne task, finally,
DAC) detectors and | tackles the problem of remore control: as expeniments are typrcally mun under harsh conditions and can be manned only with difficulty and
associated at hugh cost (if at all}, 1t 15 important to move towards fully or nearly robotized detectors.
components
All tasks of thas propesal will be executed by teams already imvolved in vanmous active, nearly completed or planned international
expenments, and in very close collaboration with the best available Ewropean mndustrnial pariners. In fotal 29 mstitutes and 12 compames
from 10 Ewropean Countres pariicipate m this TRA.
The FHOTODAC JTEA wall structure the field by imfianng and coordimating new developments and thus will strengthen the cwrent
European leadership mn this area. It wall also help to avoid duphcation of R&D efforts, centralize test facihifies to reduce costs and
disseminate state-of-the-art technical knowledge.
The mam deliverables will be new cost effective photodetection devices with much improved performance and the required zssocated
electromcs that 15 able to record the information with the required precision and dynamic range.
Radio and The nature of ultra-kigh energy cosmic rays poses one of the largest challenges 1n modern physics. Despite large infernational efforts,
Acoustic expenments currently in operation or construction are still limated by their collection area or velume over which cosmic particles can be
Particle detected. Thus linuts both the statistics of measuwrements and their resclution. The goal of the proposed Joint Fesearch Project 1s to develop
JRAS Detection pew and cheaper detection techmgques with large potennal for application in the next gensration of big expenments. The technuques
(RADAC) | Technigques considered here imclude radio and audio detechons of cosmae ray and nentrmo induced parhicle showers. The general advantages of the radio
for Ulira-High | techmique lie in the fact that radio waves are easy and cheap to detect and propagate 1n a number of media without much attenuation.
Energy Advances m dimitzl electromes, fast igh-dynamic analogue-to-digtal converters (ADCs), mternet networking -technology and also radio
Cosmic Rays | astonomyy technigues in general now make an inmveshgation of the techmical feasibility of these methods very timely. Sinularly. acoustc
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La valutazione di ILIAS




La valutazione e il ridimensionamento di ILIAS

Passi scelti dalla relazione dei revisori....

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 ai
improving existing infrastructures or facilities that will be running in the near future.

The activities should be better focused and prioritised.



Criteri di selezione

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)
Al 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.



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 Ene eutrino N ,
N6 High-Energy P Istributed Observatory,
N7 Prim rticles in Sp

Since these three networks correspon 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
JRA1l Low-Background Techniques for Deep Undergroun d Science LBT-DUS,
JRAS3 Integrated Double-beta-decay European Activiti  es,
JRAG6 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 forParticle Astrophysic S

and

JRA5 Radio and Acoustic Particle Detectien Techniq es for Ultra-High- Energy Cosmic Rays
RADAC

are R&D programs for future infrastructures whieh are not expected to be available within the time

scale of this call. We do not recommend their funding withinthe 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~af this JRA
may be considered.
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Struttura del progetto approvato




ILIAS

Durata: 5 anni dal 2004

Contributo EC:  7.5M (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)

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 e la natura e la massa del neutrino, la partice  lla piu comune nell’'Universo?

Esistono le onde gravitazionali, e che cosa ci dico no del nostro Universo?

Qual é la natura della Materia Oscura, che forma piu dell’80% di tutta la massa
dell’Universo?

Per rispondere a queste domande, occorrono infrastr utture  sperimentali
all’avanguardia. Pertanto I'attivita cruciale di ILI ~ AS consiste nel potenziare e coordinare
I'attivita dei piu profondi laboratori sotterranei europei



Activity area: FP6 &tructuring 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: 7.5M (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

oohkowpnE

~

© o

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

CEA, Paris, France

CNRS, Paris, France

INFN, Frascati, Italy

Universidad de Zaragoza, Spain

University of Sheffield, UK

Czech Technical University in Prague,
Czech Republic

University of Southern Denmark, Odense,
Denmark

University of Jyvaskyla, Finland

Max-Planck Society for the advancement of
Science, represented by Max-Planck-Institute
for Nuclear Physics, Heidelberg, Germany

Technische Universitat Minchen, Germany

Eberhard Karls Universitat Tubingen, Germany

Aristotle University of Thessaloniki, Greece

IFN-CNR-Sezione di Trento, Italy

European Gravitational Observatory, Cascina, Italy

Leiden Univ., LION Institute of Physics, Netherlands

Comenius University, Bratislava, Slovakia

Cern, Geneva, Switzerland

Bogazici University, Istanbul, Turkey

University of Glasgow, UK

University College London, UK

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)




Some technical points

ILIAS management structure

Founding documents

— Contract between consortium and EC

— Consortium agreement between participants
e 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

G.Gerbier ILIAS next open Jussieu january
Oth



European Commission
EC

Steering

Committee
SC

| | ¢ i

| Coordinator |

l

Governing Council
GC

Management structure

Peer Review
Committee

— |

PRC

.

Executive Board
EB

Management Team
MT

Underground Labs ‘
Co-ordination &
Management

Committee
DUSL-CoMag







DUSL CoMag role

e Towards European coordination

e Scientific committees information exchange
 Benchmark/labeling role



Basic founding document









ILIAS next open Jussieu january
Oth
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Coordinamento di una JRA In ILIAS

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



JRAZ - IDEA

Integrated Double -beta-decay European Activities

Summary of 4.5 year activity



Double Beta Decay (DBD)

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

i — rare decay allowed by the Standard Model
(A’Z) ® (A’Z+2) +2e + 2ne already observed —t3 109y

neutrinoless Double Beta Decay (On-DBD)

(A’Z) ® (A’Z+2) + 2€e never observed —t > 10%®°y

e Lepton number non conservation: DL = -2 1
% » new physics beyond the Standard Model m,* 0
* neutrinos are massive Majorana particles nen

" After the discovery of neutrino flavor oscillations,
On-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 DBD

_ L best results in the world
High sensitivity

% Mg < ~0.5eV ("5Ge, 1¥Te, 190Mo)

Innovative techniques
- low temperature calorimeters
% Bare Ge diodes dipped in liguid nitrogen/argon
_ New semiconductor technology (CdTe)
Complementarity
% - source ° detector + source ! detector techniques

multi-isotope testing
828e _ 1OOMO _ 116Cd _ 130Te _ 150Nd _ 48Ca

Excellent prospects can be studied with high technical performance

% - techniques in hands can extend
sensitivity to m,, down to 50 — 20 meV



Participating laboratories and institutions

EU institutions

Bordeaux (F)
Caen (F)

Firenze (1)

Gif sur Yvette (F)
Heidelberg (D)
Como (1)

ok wNE

9. Gran Sasso (l)
10. Legnaro ()
11. Milano (1)

12.  Orsay (F)

13.  Strasbourg (F)
14. Tubingen (D)

15. Zaragoza (E) ° o
16. Praha(Cz) °
17.  Bratislava(Sk) ° ° °
18.  London (UK) o ® o °
19. IRMM, Geel (B)
. y $ o
Non-EU institutions o
° °

JINR (Russia)

Idaho National Engineering and
Environmental Laboratory (USA)
ITEP (Russia)

Mount Holyoke College (Usa)
Saga University (Japan)




Considerations on the current experience

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

~0.35M < »~1.1M

These two activities look reasonably successful,
not only for the economical support to specific activities,
but also for the intellectual stimuli to future projects

Y

Isotope enrichment £

null or insufficient funds
from the national funding agencies
for these activities

\ 4

Increase of sensitivity

large impact on the sensitivities
of present and future experiments

\ 4

New detectors for promising isotop€ calorimeters
l Scintillating bolometers

Occasions for the theorists to meet and discuss



| compiti di un coordinatore
(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 'uso dei fondi

Organizzare | 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



Esempio di Piano Esecutivo Quinquennale per IDEA
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Campioni da “annual report ”












Status delle tasks






Meetings, scientific programs and web page

Biannual
general
meetings

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

http://idea.dipscfm.uninsubria.it
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ILIAS-next



ILIAS -next

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

“ILIAS-next” is centred around
The European Underground Laboratories in terms of
Infrastructures
“Low Energy” Astroparticle Physics in terms of science

> Interdisciplinary activities




The proposal




Innovation with respect to ILIAS -FP6

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).



The role of ILIAS -next in Underground Science

Low background environment
realized underground Underground labs

Advanced detectors
operated underground

Advanced technologies
for detector operation

Dark matter

Neutrino mass

Special experiments
supporting Underground research

NS

Gravitational

waves

Computer simulation for —
background and detector response




Beyond astroparticle physics

Technology for background control + Underground environment in general

o

Impact on research outside (astroparticle) physics

&

Dedicated network for Underground Science in genera |
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

Technological developments in JRA1
Radiodating, Earth science and environmental applications



Institution Budget
INFN 2004800
USFD -Sheffield 1015500
CNRS 915100
CEA 597400
EKUT - Tuebingen 511100
UNIZAR -Zaragoza 368000
UOX - Oxford 367700
TUM - Muenchen 298000
EGO 280000
MPG - Max Planck 279000
LSC - Canfranc 265400
WWU - Muenster 253500
FZK - Karlsruhe 234500
IRMM - Geel 204000
TUD - Dresden 121000
CANBERRA 100000
CERN 99000
UNSPMF - Novi Sad 90000
UPAT - Patras 76000
ETHZ - Zuerich 71000
UHAM - Hamburg 70000
FOM - Nikhef 63000
UAAR - Aarhus 60000
CTU - Prague 55000
FMFI-UK - Bratislaval 40000
UCL - London 40000
JYU - Jyuvaeskylae 37000
LIPC - Coimbra 34000

The budget

Total requested contribution:
Total cost of the project:

9120000
19651550































The evaluation

Total: 13.0
















Summary report




Week points according to the evaluators

. InterDisciplinary Network: program not completely compelling
. JRA1, JRA2 and JRAS3: scope somewhat narrow
. JRA4 and JRAS: should be funded more by the contractors

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

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



Ranking

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 Available money
4. EURIPOS 81.1M (+192M from the 2009 budget)
5. EFRI
| 6. WITNESS _
17.EGI 210 M
8. ENSAR ﬂ
9. HyFIT
10. ATFA 7—8M [ project
11. ILIAS
12. EURAFFINN




What's 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



