Following the recommendations of the European Strategy for Particle Physics Update
Group, the FCC project is now entering the Reference Design Phase.
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This stage is focused on assembling the material required for a Council decision in 2028.
The objectives and organisation of the Physics, Experiments and Detector (PED) pillar are:
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‘... TBD” label at the end of the Detector Concept Study groups: this is not an oversight, but
fundamental opportunities. The FCC PED collaboration is expected to produce a strong and
diverse set of Expressions of Interest (Eols) for Detector Concepts by the time of project
approval.

Collective aim should be to propose more than 4 Eols by 2028 —enough to allow a robust
selection process that identifies the strongest concepts. As the project evolves, common
activities (Software, Computing, Physics, EPOL, MDI) are expected to continue, while
selected Detector Concepts will develop into full Experiment Collaborations under the to-be-
created FCCC (FCC Committee). (P. Janot)



Potential for development: future 10 TeV parton-scale collider options
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FCC-hh, Muon Collider (3, 10 TeV) e*e” with improved acceleration technologies
baseline 85 TeV (> 120 TeV) LCF, C3 (= 1TeV), CLIC (1.5 TeV), HALHF, ...

+ possibility for HI collisions -> plasma acceleration for higher energies

K. Jakobs, ESPP Open Symposium, 27 June 2025 (can 0(10) TeV be reached? on what timescale?)
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ESSPU 2026 outcome

Physics Briefing Book
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Input for the 2026 update of the European Strategy for Particle Physics

Electroweak Physics: Jorge de Blas', Monica Dunford” (Conveners),
Emanuele Bagnaschi3 (Scientific Secretary), Ayres Frcitas", Pier Paolo Giardinos, Christian Grcfc‘,
Michele Selvaggi’, Angela Taliercio®, Falk Bartels” (Contributors)

Strong Interaction Physics: Andrea Dainese’, Cristinel Diaconu'® (Conveners),
Chiara Signorile-Signorile'! (Scientific Secretary), Néstor Armesto'?, Roberta Arnaldi’®,
Andy Buckley'*, David d’Enterria’, Antoine Gérardin'>, Valentina Mantovani Sarti'®,
Sven-Olaf Moch'”, Marco Pappagallo's, Raimond Sncllingsw'”, Urs Achim Wiedemann’
(Contributors)

Flavour Physics: Gino Isidori’’, Marie-Hélene Schune®! (Conveners),
Maria Laura Piscopo® (Scientific Secretary), Marta Calvi*®, Yuval Grossman®®, Thibaud Humair™*,
Andreas Jiittner' ", Jernej F. Kamenik®®%®, Matthew Kenzie?’, Patrick Koppenburg®,
Radoslav Marchcvskizs, Angela Papazg, Guillaume Pignol”, Justine Serrano’ (Contributors)

Neutrino Physics & Cosmic Messengers: Pilar Hernandez’”, Sara Bologm:si"0 (Conveners),
Ivan Esteban®! (Scientific Secretary), Stephen Dolan’, Valerie Domcke’, Joseph Formaggio 2,
M. C. Gonzalez-Garcia®*®*"*2, Aart Heijboer'®, Aldo Ianni**, Joachim Kopp’*”*, Elisa Resconi®,
Mark Scott™, Viola Sordini®’ (Contributors)

Beyond the Standard Model Physics: Fabio Maltoni*"', Rebeca Gonzalez Suarez~ (Conveners),
Benedikt Maier™ (Scientific Secretas?’), Timothy Cohen 2578 Annapaola de Cosa™**,
Nathaniel Craig35, Roberto Franceschini™, Loukas Gouskos”, Aurelio J ustc”, Sophie chncr”.
Lesya Shchutska®® (Contributors)

Dark Matter and Dark Sector: Jocelyn Monroe***¢, Matthew McCullough’ (Conveners),
Yohei Ema’' (Scientific Secnrtargr , Paolo Agncs", Francesca Calorc“, Emanucle Castorinan,
Aaron Chou®, Monica D’Onofrio””, Maksym Ovchynnikov’"', Tina Pollmann'?, Josef Pradler®”*,

Yotam Sorcqsz, Julia Katharina Vogcl53 (Contributors)

Accelerator Science and Technology: Gianluigi Arduini’, Philip Burrows®' (Conveners),
Jacqueline Keintzel’ (Scientific Secretary), Deepa Angal-l(alinin55 , Bernhard Auchmann’®”,
Massimo Ferrario’, Angeles Faus Golfe?!, Roberto Losito’, Anke-Susanne Mueller™®,
Tor Raubcnhcimcr”, Marlene ’Ihmcr7, Picrre Vodrinc‘o, Hans Wciscu, Walter Wucnsch’.

Chenghui Yo (Contributors)

Detector Instrumentation: Thomas Bergauer>’, Ulrich Husemann®® (Conveners),
Dorothea vom Bruch'® (Scientific Secretary), Thea Aarrestad™ , Daniela Bortolcuo‘“,
Shikma Bressler®, Marcel Demarteau® , Michael Doser’, Gabriella Gaudio®, Inés Gil-Botella®,
Andrea Giuliani®', Fabrizio Palla®, Rok Pestotnik®, Felix Sefkow”", Frank Simon™®,
Maksym Titov'm( Contributors)

Computing: Tommaso Boccali“. Borut Kersevan>®%’ (Conveners),

Daniel Murnane® (Scientific Secretary), Gonzalo Merino Arevalo®, John Derek Chapman®’,
Frank-Dicter Gaede®*, Stefano Giagu®’, Maria Girone’, Heather M. Gray®, Giovanni Iadarola’,
Stephane chcqucl“, Gregor Kasicczka's, David Langcw. Sinéad M. Ryan7°, Nicole Skidmore' ',
Sofia Vallecorsa’ (Contributors)

Theoretical Overview: Eric Lacnen'>**%
Reviewers:  Anadi Cancpa“, Xinchou Lou™®, Rogerio Rosenfeld’?, Yuji Yamazaki’
Editors: Roger Forty’, Karl Jakobs’*, Hugh Montgomery”, Mike Seidel** ", Paris Sphicas’"’
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Assessment of Large-Scale
Accelerator Projects at CERN

15 Feb 2026

CERN-ESU-2026-005

CERN-ESU-2026-005
15 February 2026

Report by ESG Working Group 2a:
Assessment of Large-Scale Accelerator Projects at CERN

G. Arduini'® (convener), F. Bordry' (co-opted accelerator expert), R. Brinkmann? (co-opted
accelerator expert), P. Burrows®® (convener), K. Desch’, S. Farrington®¢, F. Gianotti',
K. Hanagaki’, N. Holtkamp®® (co-opted accelerator expert), J. Keintzel'® (scientific
secretary), B. Kilminster'®, T. Lesiak', L. Rivkin'*"® (co-opted accelerator expert),
F. Sabatié', M. Tuts", A. Zoccoli™.
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European Strategy Group — ESPPU 2026 Recommendations
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— ' ' A. The full exploitation of the physics potential of the LHC and the HL-LHC and the completion of the
high-luminosity upgrade remain the highest priorities of European particle physics. Every effort
omenberios must be made to complete the HL-LHC upgrade within the current schedule.

B. The unique ecosystem of particle physics research centres and universities in Europe should be
further strengthened in order to address the objectives set out in this Strategy.

C. The implementation of the Strategy should be pursued in strong collaboration with global partners

The European S;(;c;:rselj;gdfg;garﬁcle Physics: and neighbouring ﬁEldS.
D. The relationship between the particle physics community and the European Commission should be
T e ot W further strengthened, exploring funding opportunities for the realisation of infrastructure projects
and R&D programmes in cooperation with other fields of science and industry.

O/*:5"*;"<3*=>7:*41+)#5'&*$%11'2",*&,% @" $3
A. The electron—positron Future Circular Collider (FCC-ee) is recommended as the preferred option for
the next flagship collider at CERN.

oy B. A descoped FCC-ee is the preferred alternative option for the next flagship collider at CERN.
| "H$%&' ()*#$" (+,'%-
1. removing the top-quark run
2. two rather than four mmteraction regions and experiments

3. decreasing the radiofrequency (RF) system power

A Nisati, FCC Roma 18/05/2026



FCC-ee physics runs (> EPFL

——CDR baseline runs (41Ps)
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st Several other alternative options, listed here in alphabetical order, were also assessed. They offer
substantially reduced precision physics programmes and would not be competitive with a collider
like the FCC-ee. Moreover, in themselves, they currently lack a viable path towards energies of

10 TeV. At this stage, without knowing the reasons for which the FCC-ee would not be feasible, the
other alternative options are not ranked.

The European Strategy for Particle Physics:
2026 Update

e I CLIC would initially operate at 380 GeV. The construction cost of the 550 GeV collider is estimated to
oy the Europesan Strateay Group be about 60% of that of the FCC-ee, whereas the full cost of the 1.5 TeV collider would be at the

same level as that of the FCC-ee. The technology of CLIC is well developed but less mature than that

of LCF.

LCF would initially operate at 250 GeV and could be extended up to 550 GeV. The construction cost
1) of the 550 GeV collider would be at the same level as that of the FCC-ee. The technology of LCF is

mature.

A Nisati, 18/05/2026



(1HS%&()'*+,%-%.(I0(/'I*& '

Particle Physics — a personal perspective

| firmly believe that particle physics today is in a strong place
« At CERN, we have the LHC!

As a global community, we have a strong plan for the medium-term (10-year), e.qg.
« At CERN, the HL-LHC will be spectacular

* Higgs and much more + possible discoveries + flavour at LHCb + ALICE

 In the US and Japan, with DUNE and Hyper-K, we will learn more about the nature of
neutrinos and probably probe for the first time CP violation in the leptonic sector

. Dlrect searches for WIMP like Dark Matter will approach the “neutrino fog” and there are

+ precision flavour experiments
... we are looking in the right places and at some time the SM will crack

For the long-term future we have a very strong vision built around FCC

This is a genuinely exciting programme of research with CERN at the heart

CERN’s new strategy is entirely aligned with Recommendation i)
 HL-LHC machine and detectors are CERN'’s highest priorities

* Full exploitation of HL-LHC including LHCb and ALICE upgrades
* Importance of maintaining the current schedule

HL-LHC and the Phase 2 upgrades are CERN’s hlghest priorities
A Nisati, 18/05/2026
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Strategy for FCC-ee

From the European Strategy Group (ESG) report:
« Strong endorsement of the physics and strategic case for FCC-ee as CERN’s next
flagship collider

 Near consensus within the particle physics communities in CERN’s Member States
« A descoped/staged FCC-ee was considered as the best possible alternative

 The choice of a descoped/stage FCC-ee as the best alternative reflects the large scientific
and strategic gap with respect to other options

The CERN Strategy 2026-2030 aims to deliver the ESPP main recommendations
« FCC-ee is the priority for CERN’s next Flagship Collider

* |t represents a remarkable scientific opportunity and would retain European scientific
leadership in particle physics with the associated technological benefits

 We aim to be in a position for CERN Council to take a decision from June 2028
* We will be looking for a “go” / “no-go” decision on FCC-ee

Mark Thomson | CERN 2026-2030 - Delivering our Strategy 23 April 2026 27
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Proposed approach to “alternatives”
 The Preferred Option, FCC-ee, will be developed in detail in the Reference Design Phase

A descoped/staged FCC-ee, is the identified alternative, developed as part of the RDP

To aid national decision-making processes, if further information is required, documentation on
one or two Iower‘-o{“Scenarios” will be provided with detail suitable for an options‘analysis:

a verified design

a cost model with uncertainties and associated risk analysis

a clear roadmap for any future (post-2028) R&D steps and timeline

a clear explanation of why the scenario is considered to be (significantly) inferior to FCC-ee
* The presentation of other Scenario(s) will be very far from the level of the FCC Study

« the aim is to inform the FCC-ee decision-making process, not to present a direct choice with
respect to FCC-ee or the descoped/staged FCC-ee alternative. The ESG has set a clear direction

In the event that FCC-ee is not approved
== . A targeted ESPP process would almost certainly be required, based on any new information

Mark Thomson | CERN 2026-2030 - Delivering our Strategy 23 April 2026 28

A Nisati, FCC Roma 18/05/2026
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