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Carlo Rizzuto, ESFRI Chairman

• Presentation of the updated ESFRI list
available from http://cordis.europa.eu/esfri/home.html

• List makes reference to the CERN strategy list (verbatim)

• However, HEP projects, not even the supported 
Preparatory Phase Projects appear on the list explicitly
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The CERN Council has adopted a strategy for the !eld and follows up its 
implementation in regular European Strategy Sessions. An update is 
foreseen for 2011. The current strategy is:

 The Large Hadron Collider (LHC) at CERN, now starting, will be the 
energy frontier machine for the foreseeable future and it has the 
highest priority to fully exploit its physics potential. Depending 
on the nature of the discoveries made at the LHC, higher-statistics 
studies of these phenomena would naturally call for an increase 
in luminosity. This upgrade – referred to as Super-LHC – should 
increase the luminosity by a factor ten. 

 It is vital to strengthen the advanced accelerator R&D programme in 
Europe, providing a strong technological basis for future projects in 
particle physics.

 It is fundamental to complement the results of the LHC with 
measurements at an electron-positron linear collider. Such a 
linear collider will provide a unique scienti!c opportunity at the 
precision and energy frontiers. This programme can be carried out 
by the International Linear Collider (ILC) or, if multi-TeV energies are 
needed, by a novel design called the Compact Linear Collider (CLIC) 
which has the potential to deliver such energies. For essentially 
every new physics scenario involving particles in the linear collider 
energy range, detailed and very promising research programmes 
have been formulated. The linear collider studies are in the R&D and 
these studies will, together with results from the LHC, guide the way 
towards realisation.

 Neutrino physics opens another exciting window to study physics 
beyond the standard model. Recent measurements of neutrino 
oscillations and masses, and the possibility of observing CP violation 
in this sector, point forward to the need of constructing more 
advanced neutrino facilities, and design studies are ongoing. Which 
route to take, depends on the result of accelerator R&D, and on 
results from experiments now starting.

 Several important experiments take place and are planned in 
the overlap region between Particle and Astroparticle Physics, or 
between Particle and Nuclear Physics. Examples of such experiments 
can be found in Europe’s four world-class deep underground 
laboratories: Boulby (UK), Canfranc (Spain), Gran Sasso (Italy) and 
Modane (France). These facilities study neutrinos – including in 
some cases long baseline experiments with accelerator neutrinos - 
and search for dark matter and proton decays. 

 New initiatives and plans are being developed in the !eld of "avour 
physics where the Super-B facility at the INFN National Laboratory of 
Frascati is a possibility being pursued.

In the !eld of Space Science, the European Space Agency has outlined 
the future plans for future space missions in its Cosmic Vision paper.

Nuclear Physics

Modern nuclear physics has two main goals. At the larger scale one 
wants to understand the limits of nuclear stability by producing exotic 
nuclei with vastly di#erent numbers of neutrons and protons. At the 
smaller scale one wants to explore the substructure of the constituent 
neutrons and protons, for it is in the interaction of their constituent 

parts that the ultimate description of nuclei must lie. Such a description 
is much needed in order to reduce uncertainties on the nuclear data 
upon which design and operation of !ssion reactors are based.

There are two approaches to producing radioactive beams – the “In-
Flight Fragmentation” and the “Isotope-Separation On-Line” (ISOL) 
techniques. The In-Flight production technique is fast and can produce 
the shortest-lived radioactive nuclei, whereas the ISOL technique can 
provide more intense and better controlled beams for detailed studies. 
So both techniques are complementary.

The leading in-"ight facility is the Facility for Antiproton and Ion 
Research (FAIR), which will soon become an international research 
centre in Darmstadt (Germany). The technical plan for the !rst stage 
and the legal documents will allow starting construction in 2009. 

SPIRAL2, a major expansion of the SPIRAL facility at GANIL in Caen 
(France), will help to maintain the European leadership in the ISOL 
development. It is an essential step on the road to EURISOL, the ultimate 
ISOL facility. The objective is to realise the project with international 
participation. 

Engineering

Within engineering, nanotechnology is the manipulation or self-
assembly of individual atoms, molecules, or molecular clusters 
into structures to create material and devices with new properties.  
Nano-science and technology is and will be one of the major research 
and development areas for the coming decade. As a result of its 
multidisciplinary nature, the question of research infrastructure needs 
is quite di#erent from that of other !elds.  A broad range of often 
smaller but dedicated and complementary equipment for nano-scale 
synthesis is needed in order to be able to perform all processing and 
characterisation steps needed.

The Pan-European Research Infrastructure for Nano-Structures 
(PRINS) will be a distributed facility of leading centres, smaller centres 
and research groups from all countries to form a large pan European 
infrastructure dealing with the ultimate silicon and heterogeneous 
integration. This distributed facility will collaborate with the European 
nano-electronics community through the strategic Joint Technology 
Initiative “ENIAC”. A signi!cant amount of the total cost is expected to 
be raised by industry in a public-private partnership.

High Intensity Lasers

The frontier of laser science is progressing at an extremely steep 
gradient in many di#erent directions, opening new perspectives in basic 
research (ultra-relativistic intensity regime) as well as in applied areas 
(particle acceleration, development of e$cient, compact secondary 
sources of electrons, ions and photons). The high power, short pulse 
laser installation ELI appears thus appropriate to maintain or even 
increase the European leadership in this very rapidly evolving domain. 
Important societal applications will greatly bene!t from it (compact 
accelerators, hadron and radiation therapies, medical imaging, etc.).

> Physical Sciences and Engineering 

PROJECTS construction costs (M€) Operations costs (M€/year) "rst possible operations  
or upgrade

Description

Social Sciences and 
Humanities

CESSDA 30 3 2013 Facility to provide and facilitate access of researchers to high quality data for social sciences

CLARIN 104 7.6 2014 Research infrastructure to make language resources and technology available and useful to scholars of all disciplines

DARIAH 12 4 2013 Digital infrastructure to study source materials in cultural heritage institutions

European Social Survey 54** 9** 2008 Upgrade of the European Social Survey, set up in 2001 to monitor longterm changes in social values

SHARE 11.6 0.3 2008 Data infrastructure for empiric economic and social science analysis of ongoing changes due to population ageing

Environmental 
Sciences

AURORA BOREALIS 635 32.5 2014 Europeal polar research icebreaker

COPAL (ex EUFAR) 50 3 (+6000€/hour) 2012 Long range aircraft for tropospheric research

EISCAT_3D Upgrade 60-250 4-10 2015 Upgrade of the EISCAT facility for ionospheric and space weather research

EMSO 160 32 2013 Multidisciplinary Sea"oor Observatory

EPOS 500 80 2018 Infrastructure for the study of tectonics and Earth surface dynamics

EURO-ARGO (GLOBAL) 80 7.3 2011 Ocean observing buoy system

IAGOS 15 0.5-1 2012 Climate change observation from commercial aircraft

ICOS 128 14 2012 Integrated carbon observation system

LIFEWATCH 370 71 2019 Infrastructure for research on the protection, management and sustainable use of biodiversity

SIAEOS 50 9.5 2012 Upgrade of the Svalbard Integrated Arctic Earth Observing System

Energy

ECCSEL 81 6 2011 European Carbon Dioxide and Storage Laboratory infrastructure

HiPER 800 under discussion 2020+ High power long pulse laser for fast ignition fusion

IFMIF (GLOBAL) 1000 150-80 2020 International Fusion Materials Irradiation Facility

JHR 500 24-33 2014 High "ux reactor for #ssion reactors materials testing

Biological and Medical 
Sciences

BBMRI 170 15 2013 Bio-banking and biomolecular resources research infrastructure

EATRIS 255 50 2013 European advanced translational research infrastructure in medicine

ECRIN 50 5 2014 Pan-European infrastructure for clinical trials and biotherapy

ELIXIR (GLOBAL) 470 100 2012 Upgrade of the European Life-science infrastructure for biological information

EMBRC 100 60 2018 European marine biological resource centre

EU-OPENSCREEN 40 40 2012 European Infrastructure of Open Screening Platforms for chemical biology

EuroBioImaging 370 160 2012 Research infrastructure for imaging technologies in biological and biomedical sciences

High Security BLS4 Laboratory 174 24 2018 Upgrade of the High Security Laboratories for the study of level 4 pathogens

Infrafrontier 270 36 2010 European infrastructure for phenotyping and archiving of model mammalian genomes

INSTRUCT 300 25 2012 Integrated Structural Biology Infrastructure

Materials and 
Analytical Facilities

EMFL 120 8*** 2015 European Magnetic Field Laboratory

ESRF Upgrade 238 83 2009-2014 Upgrade of the European Synchrotron Radiation Facility

EuroFel (ex-IRUV-FEL) 1200-1600 120-160 2007-2020 Complementary Free Electron Lasers in the Infrared to soft X-ray range

European Spallation Source 1300 110 2019-2020 European Spallation Source for neutron spectroscopy

European XFEL 1043 84 2014 Hard X-ray Free Electron Laser in Hamburg

ILL20/20 Upgrade 171 5*** 2007-2017 Upgrade of the European Neutron Spectroscopy Facility

Physical Sciences and 
Engineering

CTA 150 10 2013 Cherenkov Telescope Array for Gamma-ray astronomy

E-ELT 950 30 2018 European Extremely Large Telescope for optical astronomy

ELI 400 50 2015 Extreme Light Intensity short pulse laser

FAIR 1187 120 2016 Facility for Antiproton and Ion Research

KM3NeT 200 5 2016 Kilometre Cube Neutrino Telescope

PRINS 1400 300 2009-2015 Pan-European Research Infrastructure for Nano-structures

SKA (GLOBAL) 1500 100-150 2016 Square Kilometre Array for radio-astronomy

SPIRAL2 196 6.6 2014 Facility for the production and study of rare isotope radioactive beams

e-Infrastructures PRACE (ex EU-HPC) 200-400* 50-100 2009-2010 Partnership for Advanced Computing in Europe

*estimated costs to renew the high-end infrastructure every 2-3 years
**for the integrated construction/operation process over 6 years.
***additional to current operations costs

construction “started”, meaning funding and agreements almost in place
advanced preparation for construction but agreements and funding not yet in place
in bold italic new facilities added since the 2006 roadmap
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or upgrade
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Jürgen Mlynek

• Reorienting research with large infrastructures

• Emphasizing three examples (of DESY)

• Improvement

• DORIS → PETRA III

• Adaption

• Physics at the Terascale

• Innovation

• XFEL
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Governance Session

• M Bas-Sanchez (EC)

• Iterating the governance efforts of the EC for a framework for RI; approval 
imminent were it not for the VAT question.

• P Zinsli (PSI)

• ESS siting approach

• Currently 3 sites are being evaluated

• C Alejaldre (ITER)

• Outline the governance structure

• strong global management

• moderated by parallel structure of national representatives

• in-kind contributions fixed at the beginning of the project
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Other presentations

• Helmut Dosch

• Infrastructures for the nano science

• Jos Engelen

• Worldwide LHC Computing Grid

• other fields of science get interested in the technology at large scale
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Own impressions

• HEP often used as a showcase for successful collaborative efforts

• LHC startup pictures and slides appeared everywhere

• Other fields aspire to reach the same level

• HEP does not paint this picture in the ESFRI roadmap

• totaled at 15 bn €, i.e. w/o sLHC and ILC

• HEP awareness is there

• CERN strategy acknowledged; however need governance model for ILC
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