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The Research Infrastructure paradigm

SINGLE-SITED RESEARCH INFRASTRUCTURES

Single-sited Rls are central facilities geographically localised in a single site or in a few dedicated complementary sites de-
signed for user access, whose governance is European or international. A single-sited RI needs to: i) have a legal status and a
governance structure with clear responsibilities and reporting lines, including international supervisory and relevant external
advisory bodies: ii) have an access policy* and access point for external users facilitating the submission of proposals and a
user programme absorbing a considerable fraction of the total capacity of the RI; iii) have a user support structure to optimise
access to the relevant site, such as users office, ancillary laboratories, accommodation arrangements and logistics; iv) have a
data management system providing metadata and data storage, retrieval tools and on-line/in situ/remote data reduction and
analysis; v) identify relevant and measurable Key Performance Indicators (KPI) addressing both excellence of scientific services
and sustainability; vi) enforce a human resources policy guaranteeing the necessary competences for its operation, users sup-
port, education and training by equal opportunity hiring and secondments.




The evolutions of the Research Infrastructure paradigm:
Data, Advanced Digitalization Artificial Intelligence
Algorithms, Virtual Access

ADVANCED DIGITALIZATION IS IMPACTING THE RESEARCH INFRASTRUCTURE PARADIGM

The European Open Science Cloud — EOSC — is setting up a new space for the research data that is meant to increase
collaboration, sharing of results, quality and reproducibility checks, and to support OPEN SCIENCE as the NEW NORMAL.
Opennes of Rl is a reference basis, as the access based solely on merit of proposals has createdd a culture of COMMONS in
the research communities. Access to the data generated by the Ris will be made universal by the EOSC, i.e. not limited to
the certified/selected users.

This imposed the Rls to generate FAIR (Findeable, Accessible, Interopeable, Reusable) data-sets, complete with all the
metadata that in the current practice remain mostly with the users. The concept of FAIR-by-design has therefore arisen
implying automation of metadata collection which is a technological as well as philosophical challenge.

In fact the quality-assessed (QA) FAIR datasets will also be the key element for the training of Artifical Intelligence Algorithms
(AlA) as a reliable instrument to help analysis and design of NEW experiments, most efficient use of access to Rls and
ultimalitely more and potentially better science ot be delivered by Rls, perhaps wiith Automated Research Workflows (ARW).
Indeed the main users of the EOSC data will soon be the AIA and the users will formulate advaced analysis and reference
querys to support their work, both experimental, statistical and theoretical. This change of paradigm need to be taken into
account at all stages of the Rl lifecycle and define at the same time a FAIR-data lifecycle and a GREEN approach.
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Scientific priorities

e.g. Astronomy Roadmap

ESFRIENTRY ~ NAME

STATUS cAS OF DECEMBER 20201

LANDMARK 2006

The strategic Roadmap for the next decade of European Astronomy i based on the scentific aspirations
of the community to answer fundamental questions about our Universe, the most pressing being:

What is the nature of dark
matter and dark energy?

How do galaxies form and
evolve, and how does the
Milky Way fit in this contexi?

What are the necessary
conditions for life to emerge
and thrive?

Are we alone?

What are/were the
characteristics and habitability
of various sites in the solar
system, such as Mars or
Jupiter's icy moons?

Are there deviations from
the standard theories and
models (general relativity,

cosmological model, standard
madel of particle physics)?

What are the progenitors of
astronomical transients?

How do planets and planetary
systems form and evolve?

What is the origin of cosmic
rays of all energies?

2006

What are the properties

of the cosmic microwave

background, first stars,

galaxies and black holes 2008
in the Universe?

ELT Currently in construction in Chile's Atacama desert.
The first set of instruments are passing their Preliminary Design Reviews.
Stands to be the first 25-40m class telescope available.

SKAO Dual location established in Australia and South Africa.
International treaty signed in March 2019, being ratified.
SKA Observatory intergovernmental organisation launched, and
Construction Proposal and Observatory Establishment and Delivery Plan
published, in February 2021.

CTA Two hosted sites chosen, ESO Paranal (Chile) and IAC La Palma (Spain).
Large Size Telescope in pre-production in La Palma.
ERIC agreement signature foreseen in 2021.

PROJECT 2016

2016
What physical and chemical
processes control stellar
evolution at all stages, from
formation to death, and how?
2021

EST Significant technological progress and well organised community.
Promising but not yet confirmed stakeholders' commitment.

KM3NeT 2.0 Two Mediterranean sites, Capo Passero (Italy, ARCA) and Toulon (France,
ORCA).

First phase of building ORCA completed - the detector is taking data.
Upgrade of the ARCA infrastructure progressing.

Actions to prepare legal entity (ERIC) underway. Aims at higher luminosity

than IceCube.

Einstein Telescope Two potential sites to host the facility. Initial steps of the project underway.

What is the impact of the Sun
on the heliosphere and on
planetary environments?

How can extreme astrophysical
objects and processes probe
new fundamental physics?

EGO-VIRGO
LIGO, KAGRA,
Einstein Telescope

A general theme of the roedmap is the need for an
integrated approach to decision-making if we are to
achieve ouwr scientific goals. This incudes, for example,
the necessity of planning for rapid response, small-scale
facilities to complement large flagship observatories, to
consider requirements for data processing, storage and
dissemination at the stage of mission/fadlity planning, and

to fund the computational and theoretical efforts that go
hand-in-hand with breaking new observational grounds.
While the strategic roadmap is shaped by science goals, its
implementation must also respect the increasing desire of
the European community to ensure Astronomy research is
conducted in a sustainable and equitable manner that also
fulflls our roles as educators and responsible dtizens.

CTA, HESS,
MAGIC

EST, DKIST
KM3NeT 2.0, ORP TNA optical telescopes,

% \&ELT, VLT/I, Rubin/ LSST

ND-B
O“ou ASEO %% ORP TNA radio telescopes,
\

SKAO, ALMA, IRAM,
European VLBI Network

ASTRONOMY & f
ASTROPARTICLE |8 e
LISA PHYSICS N Euclid, PLATO
g
Eromars, JUCE. Euclid,JWST

Mars Sample Return

//XMM-Newton.
I Athena

Integral,
Fermi

Solar Orbiter, Parker Probe



The CONCEPT of a new RI typically emerges bottom-up from the scientific communities clustering around well-
identified scientific needs and goals. Such a concept can originate from completely novel approaches to answer
scientific questions or to respond to the need of enhanced capacity at pan-European level as well as from new
Insights in existing Rl — e.g. resulting in a plan for major upgrade or merger.

The DESIGN covers the proof of the scientific concept and technical feasibility of the RI, the analysis of the potential
user community — both science and innovation oriented; the outline of a business case and the rationale for the
international consortium. The feasibility study can be carried out with institutional, national or international support —
e.g. Framework Programme (FP) Design Study grants. The design also includes an initial analysis of its position in
the RI landscape,

e-Infrastructure requirements and (open)-data management and policy in compliance with EOSC and machine
actionability of data. Importantly, the Rl also foresees the financial and political support from governments and
funding agencies necessary for the Preparatory Phase which must demonstrate full compliance with the

The PREPARATION — carried out at institutional, national, European or international level — is directed towards
developing the RI as a fully-fledged organisation. Completion of preparation for the Rls in the Roadmap is often
carried out through a Preparatory Phase contract under FP resulting in a business plan, a legal entity, an agreed role
for the Rl also in the context of the landscape of existing RIs at European and global level, and secured funding
safeguarding the financial sustainability for the Implementation Phase and extending also for the Operation Phase.
Site selection can be a critical issue in case of international competition for hosting the headquarters and plants.
Some projects face a gap of funding between the end of their Preparatory Phase contract and the final decisions for
implementation — legal, funding and construction — which can lead to the establishment of ad hoc interim legal
entities and governance to assure appropriate funding to complete the preparation and start construction.



3. PREPARATION 4, IMPLEMENTATION

Preparatory Phase, business & construction plan, site construction and deployment of organisation
political and financial support secured, data and legal entity. recruitment, IPR & innovation
policy & data management, cost book plan, policies, operation and upgrade plan,

secure funding for operation

0. OPERATION

frontier research results, services to scientific
community, outreach, continuous upgrade of
instrumentation and methods, political and
financial support for long-term operation

legal entity identification

2. DESIGN

design study, business case, political anc
financial support obtained, common
access policy. top-level breakdown of
costs, governance and HR policy

1. CONCEPT DEVELOPMENT 6. TERMINATION

concept screening, consortium formation, e.g. dissolution, dismantling of facilities and
access policy and funding concept, resurrection of site, reuse, merger of operation
scientific and project leadership and organisation, or major upgrade
pean
imission

24



PHYSICAL SCIENCES
& ENGINEERING
Einstein Telescope
Website Headquarters Legal status Type
W et e EGO pending single-sited
Pisa, Italy
DESCRIPTION

The Einstein Telescope (ETHwill be the European Third-Generation
Gravitational Wase (36 G\ Observatory, a multi-detector, multi-
inteffercmeter designed to observe the whols Universe, Thanks
1o the unprecedentad sensithity of ET, Europe will take the

kead in the newborn multi-messenger astrononyy by combsning
information celivered by ET with optical, IR UV, garmma, coamic
ray and neutring telescopes obserations. ET, being a unigue tool
o investigate the spacetime fabric of the Universe, will impact on
our fundamental physics knowledge, and our understanding of
the fundarmental ineractions goveming the evolution of black-
odes and neutron stars. The technologles needed for ET will affect
Incustrial sectors, Uke lasers, sensors, optics, selsmic Bolaton and
matesials.

2008 2008 20l0 202 ! E:

AoE : RMOE - RMED + RS

H A H E

18120 ME | I | I

Design
50 ME

n

710 ME
Implementation
17360 ME

Operation
370 MESpear

— INTERCONNECTIONS —

TIMELINE & ESTIMATED COSTS

Entered in the ESFRI Roadmap 2021 ET builds on the sicoess

of current, second-generation laser-interferometric detectors.
Advanoed Virgo and Advanced LIGO. The idea of 356 GW
observatony was conceived in 2004 with the Design Phase in
2008, Part of the enabling technologles of ET was developed in
collaboration with the Japanese project KAGRA and currently
thicasgh the Interreg EToathfinder and E-TEST projects and the
Sariraw facility. The Preparation Phase towards Implementation
will zonsist in a number of steps including the formalization of the
ET collabsaration, the selection of the hosting site, the acquisition
of the land, the establishment of a lagal entity, the crganisaticn
of the governance, the delivening of operative TOR and the
optimization of the site. Stan of cperations are expectad in 2035.

E1d i AMEL

POLITICAL SUPPORT

Lead
i

BE, ES, ML, PL

<

e S ICES M ESFRI PROJECTS
KM3NeT 2.0
KM3 Neutrino Telescope 2.0
Website Headquarters Legal status Type
wonw kmanet.org Science Park pending distributed
Amsterdam,
The Netherlands
DESCRIPTION

The KM3 Meutrino Telescope 2.0 (KM3NeT 2.0 is a three-sites
Research Infrastructure housing the next generation neutrino
telescopes. Once completed, the telescopes will have detector
wolumes between megaton and several cubic kilometres of clear
sea waler. Located in the deepest seas of the Mediterranean,
KM3zMeT 2.0 will open a new window on our Universe, but also
contribute to the research of the properties of the elusive neutring
particles. With the ARCA telescopa, KM3NeT 2.0 scientists will
search for neutrinos from distant astrophysical sources such as
suparmovas, gamma-fay bursters or colliding stars. The ORCA
telescope is the instrument for KM3MeT 2.0 scientists studying
neutring properties exploiting neutrinos generated inthe Earth's
atmosphera.

PO08 2008

tRMOS @ FMOE : RMLO

Design
nof available

450 ME
Iy it
1510 ME

Operation
30 M &S year

— INTERCONNECTIONS —

TIMELINE & ESTIMATED COSTS

Three suitable deep-sea sites ane identified, namely going from
west Bo east, KMaMNeT-Fr, of-shore Toulon (Francel), KM3MaT-

It, off-shore Portopalo di Capo Passero (alyh and KM3NeT-Gr,
off-shore Pylos (Greece). Data are continuousty streamed via the
public intarnet to the data repository and computing centres in
Lyon, Bologna and in South-ltaly. The administrative headguarters
of the KM 3MeT Research Infrastructure are located in Amsterdam,
The Netherlands. The first phase of construction of the KMzNeT
Research Infrastructure has begun in 2015 at the KMzNeT-It and
KMzMaT-Fr site. Currently, the full configuralion of KM3NeT 20
partially funded. The final phase of construction of the KMzMNaT
Research Infrastructure will also include the KM3MeT-Gr site.

POLITICAL SUPPORT
NL
4 EL.FR. IT



The IMPLEMENTATION is different for single-sited and distributed RIs. In the first case it corresponds to an intense
investment period of several years for construction engaging human and financial resources with big impact on the
market — suppliers of goods and technologies. Longer-term benefits are generated to the hosting territory:
employment, upgrade of services, internationalisation and up-skilling of the population, increased demand

on high level services — schools, communication, financial services for international employees — and joint
development of novel technologies that remain as a competitiveness legacy to the procuring firms.

In case of distributed RIs, the implementation implies intense negotiations as both the Central Hub and the national
nodes require specific commitments. The development of a successful governance and management structure may
be of higher complexity than for single-sited RIs. Nevertheless, in several cases distributed RIs have been quite
efficient at establishing their legal entities and launching services to the user community.

During their OPERATION, RIs produce frontier research and deliver advanced services for excellent science
satisfying the users’ demand, boosting brain circulation of early career scientists and trainees, therefore improving
the ranking of their academic and research institutions.

RIs are unique high-quality FAIR data producers and can play a central role in the EOSC Federation, generating
universal services benefiting open science beyond their reference community.

RIs can create spin-offs and start-ups and attract corporate partners generating a high potential for innovation. The
operational costs of RIs range from 8 to 12% of the initial capital investment per year. A twenty-year operation cycle
may develop before major upgrades, requiring new substantial capital investment, are needed. The upgrade cycles
iIn case of HPC and e-Infrastructures are typically much shorter.



ESFRI LANDMARKS (3 =
Cherenkov Telescope Array
Website Headquarters Legal status Type
wrwy cia-observatory org CTAD gGmbH aGmbH. 2014 single-sited

Heidelberg, Germany

The Cherankoy Telescops Array ICTA) is an Obsenatony for
ground-based very high-energy gamma-ray astronomy. Building
on the technology of current generation ground-based gamma-
ray detectors, CTA will be ten tmes more sensitive and have
unprecedented accuracy in its detection of high-enengy gamma
rays with more than 100 telescopes located in the northern and
southem hemisphares. CTA will provide the first complete and
detailed view of the Universe in this part of the radiation spectrum
and will contrbute towards a better understanding of astrophysical
and cosmaological processes, such as the origin of cosmic rays
and thair role in the Universe, the nature and variety of particle
acceleration around black holes and the uliimate composition of
matter and physics beyond the Standard Model

DESCRIPTION

Entered in the ESFRI Roadmap 2008, CTA Chservatory (ICTAD)

was founded to manage the constructon and operation of the
imstrument. The cumeant interim Legal entity, the CTAD gGmbH

with shareholders from 11 countries plus ES4, is charged with
preparing the design and the implementation of the Obsenatory
and will give way to the CTAD Furopean Research Infrastructue
Consortiwm (ERICY With two host skes in the southern and
northem hemispheres - on the European Southemn Obsarvatory
(ESD) at Paranal grounds in Chille and at the Instituto de Astrofisica
de Canarias (140 in Foque de los Muchachos Obsenatory in Spain
— it will extend the study of the astrophysical onigin of gamma-rays
at enemies of a few tens of GeV and above, and investigate cosmic
non-thermal processes.

TIMELINE & ESTIMATED COSTS
He RERHERE
Design H
Implementation 1
2970 Me
Operation i
200 Mefyear
— INTERCOMNMNECTIONS — POLITICAL SUPPORT
==
T
| Member |
AT AU CH,CZ DE ES.
FR.JR S, UK, ESO
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ELT

Extremely Large Telescope
Website Headquarters Legal status Type
eliespong ESD ESO single-sited
Garching-bei-Minchen, EIRCforunm
Gemany
DESCRIPTION

The Extremety Large Telescope (ELT) i a revolubionany ground-
based telescope that will have a 3g-metre main mirmor and

will be the langest visible and infrared light telescops in the
world: the world's bigoest eye on the sky. In addition to this
unparalleled size, the ELT will be equipped with a ineup of
cutting-edge instruments, designed to cover a wide range of
scientific possibilities. The leap foreards with the ELT can lead to
a paradigm shift in our perception of the Universe. The ELT will
track Earth-like planets around other stars, and has the potential
of becoming the first telescope to find evidence of Iife outside
of our Solar System. It will also probe the furthest reaches of the
casmos, revealing the properties of the very earliest galaxies and
the nature of the dark Universa.

HHEﬁ 5 HMJB RH1K

TIMELINE & ESTIMATED COSTS

The ELT is an integral part of ES0, the EIROforum onganisation
operating facilities at a number of sites in Chile. The ELT
programime was approved in 2012 and green light for the first
Construction Phase was given at the end of 2014 It will be
lncated at Cerro Armarones. a 3080-metres high mountain in the
cenfral part of Chile's Atacama Desert, about 20 kilometres from
Cerro Paranal, home of ES0's Very Larmge Telescope (WVLTL From
construction of the immense telescope dome structure to casting
of the mirrors, the work on this wonder of modern engineering
has been made possible thanks to the spiit of collaborafion. ESO
has been working alongside a worldwide community and dozens
of Burope's most cutting-edge companies to bring the ELT to
‘technical first light' later this decade.

ra

Design
not avalable 5
rﬂllgmﬂamuthu" -—
not avalable H :
Operation
48.0 Me year
— INTERCONNECTIONS — POLITICAL SUPPORT
Lead
ES0O
| Member

The Folloeing couniries e ESCH
AT, BE, CH, CZ DE, DK,

ES, FI. FR, IE. IT_ NL. PL.
PT. SE. UK



ESFRI Physical Sciences and Engineéring Strategy Working Group
¢ = °_ - Neutron Landscape Group

Neutron scattering

facilities in Europe
Present status and future
perspectives

ESFRI | SCTIPTO

The European and global research context is a reference for the

lifecycle analysis 40000
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Figure 7. Baseline Scenario

The predicted delivery of instrument beam-days in the Baseline Scenario: ILL
operates at full output until 2023, ESS with 22 instruments beyond 2028.
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Figure 13. Possible Remedial Scenario Earlier closure and/or
Instrument beam-days following the implementation of a remedial plan. reduced operations, for a

number of medium power
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Edicorial - pature physics

Brilliant neutrons

Construction of the European
Spallation Source began 10 years
ago. Upon completion, its advanced
technology and sustainable design
will herald anew era for neutron
scattering experiments.

ig science facilities take a long
time to come to fruition, The Euro-
pean Spallation Source (E55) is no
exceprion. I3 origing go back te
ar beast 1993, when the European
Meutron Scattering Association, represent-
imgnational neutron scattering societies and
commitiees, began to campaign for 2 new,
ambitious neutron spallation source to be
built in Europe (hitpsfeuropeanspallation-
source sefess-mandate/ess-story). In 2003, a
rechnical design concept was approved, which
wid fallowed by a lengrhy hoso nation and site
selection process. InMay 20049, Lund, Sweden,
was announced as the facility's home, andcon-
struction broke ground in Seprember 2014

Fram a scientific pointof view, the ESS s a
no-brainer, Meutrons are excellent probes for
studying condensed matter, As beams with
the appropriate wavelengths, they provide
access to structural and dynamical informa-
tiom. In addition. having a magnetic moment
makes thema prime tool forinvestigations of
magnetic materials.

In view of the recent closures of two long-
serving European neutron sources, at the
Laboratoire Léon Brillouin in France and the
Helmhalz-Zentrum Berlin in Germany, anew
neutron scattering facilicy in Europe is defi-
nitely noluxury, But the ESSwill domuch mare
than merely satisfy the demand for beam-
rirme. 10 will advance newtron scattering on
many levels,

The principle of nuclear spallation is te
produce neutrons by shooting abeam of pro-
tons, sccelerated to nearly thespeed of light,
araheayy-retal targer. The targer's aloms are
excited and then de-excite by releasing a few
tens of neutrons each. Spallation is much mare
imvolved and expensive than nuclear fission,
the more traditional apgreach for generating
neutrons, but not requiring areactor —which
would imply much more stringent safety and

nature physics

secUrLy concerns — is one abvious advanrage.
Marefundamentally, spallation sources gener:
ateneutron pulses witha high brightness thar
are created only while the proton pulse hits
the target, unlike the continuous operating
made of reactor sources, therehy creating a
very high signal-to-noise ratia.

The ES5 will operate with a rotating tar-
ger astainless-stee] disk with a diameter of
2.6 m, containing bricks of tungsten, weigh-
ing almaost five tonnes in total, and spinning
around ar 23.3 rotations per minute. This
unprecedented type of target is expected
to provide a brilliance up to 20 times higher
than what can be deliverad by current spalla-
thonsources, and hence will make the ESSthe
brightest neutron source on the planer. Cur-
rently, target cooling tests are being carried
out i the run-up to the first beam on targes”
milestone expected in 2025,

Wharisinteresting, and perhiaps a Hrtle sur-
prising at first, is that when the ES5 was for-
mally given the green light in 2009, the suite
of analysing instrumentswas leftunspecified.
Insread, a call for instruments was launched
— acallthat sought to solicit input from spe-
cialists from the neutron community', Over
the course of three proposal rounds in 2013,
2014 and 2015, a total of 39 proposals were
peer-reviewed and ranked, prioritizing instru-
ments thatensure early high-impact science,
takefull advantage of the strengths of the ESS's
neutron source, and cater for communities
withcurrently limited neutron usage butlarge
patential. This process led to the sign-off of
a 15-instrument suite. It includes traditonal
workhorses such as small-angle neutron scat-
tering and powder diffraction units, as well as
dedicated imaging and engineering diffrac-
tion instruments enabling in situ and oper-
ando studies. An expansion o 22 instruments
is foreseen and is to be concheded ina second
phase of beamline construction.

The E55 project acknowledged early an
theimporiance of datacuration and analysis.
In addition to the spallation site in Lund, a
dedicated Data Management and Software
Centre was established (hrips:feuropeanspal-
lationsource. se/data-management-softwase-
centre), headquartered at the Danish Techni-
cal University campus in Lynghy, Denmark,

hittps:fidoiorg/10.1038/s41567-024-02573-2

¥ Check for updates

(Both Sweden and Denmark ane host nations,
carrying the bulk of the ES5 cost.) The data
centreisproviding computing services during
the ES5s construction period and will manage
the large amounts of data produced by ESS
experiments, fostering the principles of open
data, as well as developing and maintaining
the pecessary software. It also offers raining
o all things newtron data — asummer school
will take place in September for the second
year ina row, for example,

The ES5 takes sustainability and enviren-
mental issues very seriously’. The building
site in Lund boasts zera waste to landfill,
biofuel-powered construction machinery
and electrical power from renewatde sources.
Waste heat {mostly coming frem cooling the
target) will be used to heat offices and also
channelled into the heating systemof the local
district. Radiation and ether safery issues,
as well as the disposal of radicactive waste,
will be supervised by the relevant regulatory
authorities, The main office building qualifies
as eutstanding according to a leading inter-
matiomal environmental assessment method
{https:feurapeanspallationsource, sefarti-
cle 202107 /08 e ss-rated -outstanding-high-
sustainabilivy-standards), and the site’s land-
seape concept changed the former Farmland
inta terrain with enhanced ecological vahse,
A science and innovation campus located
Berween the ESS and the nearby MAX IV syn-
chrotron is in the works, and the adjacent
urban area is rapidly being developedintoa
mixed-use neighbourhoed with around 3,000
domiciles, snd businesses estimared 1o pro-
vide employment foF up to 20,000 1o 25,000
peaple inthe long term.

Planning big science infrastructure takes
along time indeed. But when done well, new
standards are set, and the wait is worth it
Here's looking forward to the first ESS scien-
tific experiments in 2026,

Published anline: 14 June 2024
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From a scientific point of view, the ESS
is a no-brainer. i

... Its origins go back to at least 1993, when the European
Neutron Scattering Association...

In 2003, a technical design concept was approved, which
was followed by a lengthy host nation and site
selection process.

In May 2009, Lund, Sweden, was announced as the facility’s
home, and construction broke ground in September 2014.
First experiments expected in 2027

In addition to the spallation site in Lund, a dedicated Data
Management and Software Centre was established
headquartered at the Danish Technical University campus in
Lyngby, Denmark.

Planning big science infrastructure in Europe takes a long time
indeed. But when done well, new standards are set, and the
wait is worth it.
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The structure of the new Horizon Europe

Pillar | Pillar 1l
EXCELLENT COMPETITIVENESS
SCIENCE AND SOCIETY

EUROPEAN RESEARCH COUNCIL COMPETITIVENESS® :
1. Clean Transition and Industrial

Decarbonisation
2. Health, Biotech, Agriculture and

Pillar IV

EUROPEAN
RESEARCH AREA

Pillar Il
INNOVATION

EUROPEAN INNOVATION COUNCIL
INNOVATION ECOSYSTEMS AND
THE KNOWLEDGE TRIANGLE

MARIE SKLODOWSKA-CURIE ACTIONS RESEARCH AND TECHNOLOGY

Bioeconomy INFRASTRUCTURES

SCIENCE FOR EU POLICIES 3. Digital leadership

4. Resilience and Security, Defence Industry
and Space

WIDENING PARTICIPATION AND
SPREADING EXCELLENCE

SOCIETY:

1. Clobal societal challenges

2. EU Missions

3. New European Bauhaus Facility

! Consistent with activities under the European Competitiveness Fund


http://www.nffa.eu
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Requested 175B€ with respect to 89B€ (we will see the outcome)

Co-funding of TA as general goal of EC
Enhance access to Rl by mission-oriented and applied research (deep-tech)

Filling gap w/r Technology Infrastructure

Reducing number of beneficiaries and promote "self-organization” of research
communities also by using service contracts.

Integrating EOSC and Rls: Rls as providers of research data, with community quality control
Ris as beneficiaries of EOSC services (archiving metadata, curating, data analysis tools, Al standards and tools)

Build-up of the EOSC Federation with thematic and national nodes (13 candidate nodes up to now, goal 100)


http://www.nffa.eu
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astro, interactions and matter

Catalogue of Meta-Entry-Points

MEP
Astronomy &
Astroparticles

CTA, HESS, EST, DKIST, THEMIS
MAGIC ),_
KM3NeT 2.0, ORP TNA optical telescopes,
IceCube,
Baikal-GVD

ORP TNA radio

%Q ELT, VLT/I, Rubin/LSST

L.E‘éo,;‘iggf telescopes, SKAO,
instein Tel ' ALMA, IRAM,
Einstein Telescope European VLBl

Network, NenuFAR

ASTRONOMY &
ASTROPARTICLE

LISA PHYSICS
Bepi Colombo, Gaiq. HST,
Exomars, JUICE, Euclid, PLATO,
Mars Sample Return, (':AIEIIEE)LIE‘;;WST

Comet Interceptor,
Envision, HERA, Mars
Science Laboratory, Mars
Express, MAVEN, Insight,
BepiColombo, Mars2020

Cluster, SOHO,
Solar Orbiter, Parker Probe,
Solar-C, Smile, Cluster

XMM-Newton,
Athena

Integral,
Fermi

FIGIIRF 1

MEP
HEP-Nuclear

HL-LHC, FCC, CEPC,

EIC, ILC, CLIC, LHeC,
SuperKEKB,

NICA UJINR)

LBNF-DUNE, T2K,
Hyper-Kamiokanc
JUNO, LNGS, L
KM3NeT 2.0,
IceCube

PARTICLE
& NUCLEAR
PHYSICS

DAFNE, ELSA, SPS, ISOLDE, Lt
MAMI, HIMB, JYFL, HIPA, SPIRAI

ELI ERIC (NP), AWAKE, SHE-Factory (JINR), F
FLASHForward, MYRRHA, ESS ERIC, IL|

EuPRAXIA, MAX IV PSI, MLZ, IFMIF-DONES

MEP
Matter and
Fine Analysis

ALBA, BESSY-II, Diamond, Elettra, ESRF EBS,
ISA, MAX-IV, PETRA-III, Soleil, SLS,
SOLARIS, European XFEL,

FELIX. FERMI, FLASH,
SwissFEL
NETWORK: LEAPS

ESS ERIC, ILL, ISIS, IBR-2,
MLZ, SINQ, NPI, BNC,

RID, TU Vienna
NETWORK: LENS

)

AGOR. Atomki,

CAEN, CIMAP,
ETH Zirich, HZDR,
IMEC, INFN, INPS,

lonoptika, lonplus, EMFL (CNRS,
IST, JSI, JYU, KUL, HZDR, RU/FOM,
Orsay Physics, ANALYTICAL U Nottingham,
RBI, SIBC, U BWM, PHYSICS U Warsaw, CEA-IRFU)
U Vienna, U
Uppsala

NETWORK: RADIATE “\(»,
RK: M LULI, CALT, CELIA, CESTA,
CLF, CLL, CLPU, CUSBO,
FELIX, FERMI, GSI, HIJ,
HILASE, HZDR, ICFQ, ILC,
INFLPR, IP-USZ, ISMQ, IST,
LACUS, LaserLaB, LENS,
LIDYL/SLIC, LLC, LOA. LP3, MBI, MPQ,
MUT-IQE, PALS, STRATH, ULF-FORTH.,
ULLC,VULRC + CLUR, DESY, ENEA-ABC., [EP-TU Graz,
ILIL, IPHT, IPPLM, Laserlab DK, Laserlab-NSC,
ORION, U Sofia, WIGNER, NFFA-SPRINT, ELI ERIC (BL,
ALPS, NP)
NETWORK: LaserLab-Europe AISBL

ER-C, AREA, CNR-DSFT,
StEM, CEMES&LPS-CNRS,
EMAT, OXTEM, WEMS, K7-JSI,
FELMI-ZFE, LMA-UNIZAR,
Adv DME, IC-EM, CMAL., Gemini.
ICN2 NTNU
NETWORKS: ESTEEM3, e-DREAM

CINIIRE 2
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The Group of Senior Officlals (G20) on research infrastructures is a working group under the GT {with a broader mambearship).

Vigion: & world with Global Research Infrastructures (GRI) that offer robust and coordinated scientific services to promote an effective international response o
socletal and sclentific grand challenges.

Misgion: The G300 exchanges experences, and identifies and promotes guidelines, opporunities and practices for the advancement of the landscape of GRI
within its mambers.

The Group serves the shared policy goals of its member countries in ensuring that world class Research Infrastructures are available to promcte high guality

resaarch. This, In particular, is important in areas which require international cooperation on global challenges or where it makes sense to pool investmants to
secure the bast value for monay.

The activities of the Group are:

1. Defining the basic principles for the establishment and operation of global Research Infrastructures and Identifying good practices
2. Sharing information on plans for up-grading, new construction and'or further integration of Research Infrastructures of potential global relevance

3. Outreach; providing participant governments with recommendations on the evolution and potential of the global Research Infrastructure landscape.

ET was discussed as GRI at:

GSO-11 in Livingstone-USA
(LIGO site) 2018

GSO-13 in Roscoff-France
2019

GSO-17 Vancouver-Canada
2025

)



From the presentation by G. Rossi (Italian GSO) @ LIGO-Livingstone GSO-11 (2018)

AdV, Ca'sciha;,l.;:;’)ﬂlgrﬁi' e
It will operate as part ofthe ,
LIGO Network and CoIIabqratlon

LIGO Scientific CoIIaboratlon , Virgo Collaboration; KAGRA Collaboration: ..
* 1263 collaborators (mcludlng G 0) e 343 coIIaborators y 260 collaborators ‘
* 20 countries S * 6countries = 12 countries b
« 9computing centres = - * 6 computing centres * 5 computing centres

~1.5 GS of total mvestment e ~0.42 G£ of total investment ~16.4 G¥ of construction costs




The GWD network as GRI

* The current (2"¥ Generation) network of GW detectors aims to be a Global
Infrastructure:

* The relationships between the collaborations are regulated by MOUs that define, for
the operational detectors:
* Full sharing of scientific data
e Sharing of computing resources
* Joint technological developments
* Joint meetings and reviews
* Collaborative planning
* Open access to science data after a proprietary period
* Open Public Alert of GW events (addressed to Astronomers)
e But in the medium-long term a deeper integration will be necessary to efficiently
implement the expected evolution toward the so called 3™ Generation:
* Einstein Telescope (ET) in Europe
e Cosmic Explorer (CE) in US
* A possible third 3G observatory somewhere else or possible other global solution

* A GRI framework could help the evolution of the GWD network



Poland; 7; 2% Japan; 3; 1% china; 2; 0% |gjg- BY/8aM; Brazil;

" " USA; 3;.1% Australiagd; 0% 0% 1;0% Greece; 1; 0%
Einstein Ielescope (E | )

* In 2004 we began thinking about the evolution GWD ‘&\\

network beyond the advanced (2G) detectors:

* In 2008-2011 the European Commission funded under the 7th
Framework Programme (FP7) the conceptual design of a 3™ Netherianes 30,75
Generation GW observatory: Einstein Telescope

* An underground, cryogenic, 10km long triangular detector
configuration would be capable of achieving a factor of 10
increase in sensitivity, allowing the observation of GW signals
at cosmological distances

* Entered in many sectorial roadmaps ET attracted the interest
by some EU country governments

* The kick-off meeting of the ET collaboration has been the 19-
20 of April 2018
* ET Letter of intent:
* http://www.et-gw.eu/index.php/letter-of-intent

* Cost evaluation under refining after the conceptual design
phase: 1.0-1.5G€ class infrastructure

* Proposed timeline: EINSTEIN
» 2021-2022 Site selection E I ‘ g
e 2023-2024 Technical design report

* 2025 beginning of the construction
e 2030-2031 beginning of the commissioning phase

TELESCOPE



http://www.et-gw.eu/index.php/letter-of-intent

G7ITALIA

2024

G7 Science and Technology Ministers’ Meeting Communiqué
(Bologna and Forli, July 9-11, 2024)

2. Large Research Infrastructures

SCHINCE AND TECHNOLOGY | .
MINTSTURAL TRALK Qe 'NFN

G ITALIA ey

G7 CONFERENCE
ON LARGE RES

EARCH INFRASTRUCTURES

Ta'+ B aal 1 ) : e N 1 30Ty

CCTOBER 28-30, 2024
%3 COMOJOre [NUoe D, Sardnra

We intend to continue strengthening large research infrastructure collaborations and exploring new opportunities
between G7 members in fields of common interest, including natural and social sciences and the humanities, leveraging
existing international multilateral research initiatives that can help advance our collective efforts.

We express our unified support to the Group of Senior Officials (GSO) on Global Research Infrastructures (GRIs) in
advancing and broadening the dialogue on GRIs, also through the identification of innovative practices and the sharing of

experiences to further strengthen, renew, and connect GRlIs.

Given the high complexity of managing large research infrastructures, we acknowledge the value of facilitating the pooling
of experiences and sharing of best practices, while also fostering networking and relationship-building among G7 research

infrastructure managers.
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* That week three events of relevance for the Research Infrastructures will occur in Roma:

* the GSO, the presentation of the ESFRI Roadmap 2026, and the ICRI 2026 Conference



European Strategy Forum on Research Infrastructures
Long-Term Sustainability Working Group

Long-Term
Sustainability
of Research
Infrastructures

SCI'IPTA

The Sustainability Issue

**x * *
£ £
* * x tod
*ak e
European European
Commission Commission

B — f\ \ARI E Supporting the Transformative
= ﬂ 1S |/ M\@ ABLE Impact of Research Infrastructures

| i 1) A
European on European Research

Research
Infrastructures

A call jor action




Lo ng Term Su stainability expert working-group to prepare recommendations

Costs of all the stages of the LIFECYCLE of the Rl, including
decommissioning

Public perception of of Rl is a key element for sustainability
Strategic planning of resources according to LIFECYCLE

Understanding the of Research Infrastructure investment in
economic terms

Training, impact in forming scientists and international managers of
complex undertakings

Understanding the to be invested in Rls




The TERMINATION may encompass dissolution of the organisation, dismantling of facilities and related safety
aspects and resurrection of the original site but it does not apply in these identical terms in all research domains.

The Termination Phase could also result in a new infrastructure development as part of the evolution of the field.
Re-orientation of RI sites has already occurred, e.g. in nuclear research or high-energy physics, where outdated RIs
have been replaced by e.g. photon science/analytical facilities with new science missions built upon the presence of

technological infrastructure, logistics, human resources and organisation.

The permanence of FAIR data archives, and related services, must be addressed in this phase as well.



ESFRI-EOSC Task Force Workshop

“EOSC and Research Infrastructures:
Opportunities and Strategies”

Milano, March 16-17 (noon-to-noon)

ESFRI-EOSC Task
Force Workshop:

EOSC and Research
Infrastructures:
Opportunities and

Preliminary agenda : EOSC and RIs: opportunities and Strategies
- agenda

Panel discussions: “Suitable FAIRIfication of DATA for reliable Al Strategies
services for RIs” and “Integrating EOSC in the Research -
infrastructure service portfolio” Milan

16-17.03.260

Presentations: ESFRI chair, Tripartite, Life Sciences, CERN,
Environmental Research, Big Data and Social Mining,.

Participants: over 80

||!!|!|!!\\k
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https://www.esfri.eu/esfri-events/esfri-eosc-task-force-policy-workshop-eosc-and-research-infrastructures-opportunities?qt-event=1#qt-event
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2026 Handbook

Florence, 14 — 16 October 2026
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https://www.pexels.com/photo/panoramic-view-of-florence-with-the-santa-maria-del-fiore-cathedral-in-the-center-18101408/

