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What will be the next collider at
CERN? (after the HL-LHC)




We are about to answer that question

ln the Coming months European Strategy

* The European Strategy for Particle Physics (ESPP) is about to be updated (for the 3rd time).

e https:.//europeanstrategyupdate.web.cern.ch/
* Previous update (2020):

« Summary & Briefing book: https://cds.cern.ch/record/26914147In=en

2020 update of the European Strategy for Particle Physics
“An electron-positron Higgs factory is the highest-priority next
collider. For the longer term, the European particle physics
community has the ambition to operate a proton-proton
collider at the highest achievable energy.”

2023 US P5 Report

Advocates for substantial US participation and effort to support
development of an offshore Higgs factory, with the goal of
leading and potentially hosting a muon collider beyond it.

Rebeca Gonzalez Suarez (Uppsala University) - SFS Accelerator Section Workshop (2025) 3
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The process
Is getting close to the end

* Everything started last year:
* |In march 2024, CERN Council launched the process
* |In June 2024 The European Strategy Group (ESG) and the Strategy Secretariat were established
* One year later June 2025 we had a major milestone: the Venice symposium!

o 277 inputs from countries, facilities, individuals: https://eppsu-explorer.app.cern.ch/

» https://agenda.infn.it/event/44943/

» All talks in YouTube: Link z OPEN SYMPOSIUM / )\ A
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An even bigger milestone
The Briefing Book

* Released in cds at the beginning of October:

* https://cds.cern.ch/record/29446/8

* | ast week uploaded to the arXiv

» https://arxiv.org/abs/2511.03883

* A set of supplemental documents is on the way, startin :

* Preliminary report of the ESG WG2a on Project
Assessment:

e https://cds.cern.ch/record/2947131

* Assessment of large-scale accelerator projects at CERN -
Report of ESG WG2a

* https://cds.cern.ch/record/2947728

CERN-ESU-2025-001

4 November 2025
Physics Briefing Book

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

Electroweak Physics: Jorge de Blas’ , Monica Dunford’ (Conveners),
Emanuele B;.\gnaschi3 (Scientific Secretary), Ayres Freitas®, Pier Paolo Giardino®, Christian Grefe®,
2
Michele Selvaggi7, Angela Taliercio®, Falk Bartels” (Contributors)

Strong Interaction Physics: Andrea Dainese’, Cristinel Diaconu'’ (Conveners),
Chiara Signorile—Signorilell (Scientific Secretary), Néstor Armeslou, Roberta Amaldi”,
Andy Buckley'*, David d’Enterria’, Antoine Gérardin'*, Valentina Mantovani Sarti'®,
Sven-Olaf Moch'”, Marco Pappagallo's, Raimond Snellingsl9‘83, Urs Achim Wiedemann’
(Contributors)

Flavour Physics: Gino Isidori?’, Marie-Hélene Schune®! (Conveners),
Maria Laura Piscopo83 (Scientific Secretary), Marta Calvim, Yuval Grossmann, Thibaud Humairy,
Andreas Jiittner >, Jernej F. Kamenik*®%%, Matthew Kenzie?’, Patrick Koppenburg33 s
Radoslav Marchevski®®, Angela Papa®®, Guillaume Pignol>’, Justine Serrano'® (Contributors)

Neutrino Physics & Cosmic Messengers: Pilar Hernandez™, Sara Bolognesi40 (Conveners),
Ivan Esteban*! (Scientific Secretary), Stephen Dolan’, Valerie Domcke’, Jose&)h Formaggio“.
M. C. Gonzalez-Garcia®*"** Aart Heijboerw, Aldo Ianni**, Joachim Kopp-"7 , Elisa Resconi®,
Mark Scott®®, Viola Sordini®’ (Contributors)

Beyond the Standard Model Physics: Fabio Maltoni®?!, Rebeca Gonzalez Suarez*? (Conveners),
Benedikt Maier™ (Scientific Secretary), Timothy Cohen7‘28'78", Annapaola de Cosa'u",
Nathaniel CraigJS, Roberto Franceschini*®, Loukas Gouskos®’, Aurelio Juste™, Sophie Renner'?,
Lesya Shchutska®® ( Contributors)

Dark Matter and Dark Sector: Jocelyn Monroe“'“’, Matthew McCullough7 (Conveners),

Yohei Ema”' (Scientific Secretary), Paolo Agnes”, Francesca Calore*®, Emanuele Castorina®,
Aaron Chou*, Monica D’Onofrioso, Maksym Ovchynnik0v7", Tina Pollmann'?, Josef Pradler™*®,
Yotam Soreqsz, Julia Katharina Vogel53 (Contributors)

Accelerator Science and Technology: Gianluigi Arduini’, Philip Burrows®' (Conveners),
Jacqueline Keintzel’ (Scientific Secretary), Deepa Angal-KalininSS, Bernhard Auchmann’®”’,
Massimo Ferrario“, Angeles Faus Golfe*! , Roberto Losi(o7, Anke-Susanne Mueller56,
Tor Raubenheimer’’, Marlene Turner’, Pierre Vedrine*’, Hans Weise?*, Walter Wuensch’,
Chenghui Yu*® (Contributors)

Detector Instrumentation: Thomas Bergaue?g, Ulrich Husemann® (Conveners),
Dorothea vom Bruch'’ (Scientific Secretary), Thea Ameslad”, Daniela Bortolellos“i,
Shikma Bressler®®, Marcel Demarteau®’, Michael Doser’, Gabriella Gaudio®, Inés Gil-Botella®,
Andrea Giuliani>', Fabrizio Palla®, Rok Pestotnik®, Felix Sefkow*, Frank Simon’®,
Maksym Tilov"m( Contributors)

. .64 26,65
Computing: Tommaso Boccali™, Borut Kersevan (Conveners),

Daniel Murnane®® (Scientific Secretary), Gonzalo Merino Arevalo®, John Derek Chapman”,
Frank-Dieter Gaedeu, Stefano Giagu67,_Maxia Girone7, Heather M. Gray%, Giovanni Iadarola7,
Stephane Jezequel®, Gregor Kasieczka'®, David Lange®, Sinéad M. Ryan’", Nicole Skidmore’',
Sofia Vallecorsa’ (Contributors)

. . . 19.83.85
Theoretical Overview: Eric Laenen

Reviewers:  Anadi Canepa49, Xinchou Lou™®, Rogerio Rosenfeld”?, Yuji Yamazaki'
Editors: Roger Forly7, Karl Jakobs™, Hugh Monlgomery75, Mike Seidel”*7®, Paris Sphicas7‘77

Preliminary report of the ESG WG2a on Project Assessment
(17110125)

G. Arduini (co-convener), F. Bordry (co-opted accelerator expert), R. Brinkmann (co-opted
accelerator expert), P. Burrows (co-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.

The overall assessment of the Large-Scale Projects is based on the information made
available by the proponents either in their formal submissions to the 2026 update of the
European Strategy for Particle Physics (ESPP) or in their replies to our questions and, in some
cases, during dedicated discussions with them. It refers therefore to the present status of the
respective projects. Below we summarize briefly the preliminary key findings for the projects
in alphabetical order.

CLIC

The Compact Linear Collider (CLIC) offers a relatively economic approach to realising a lepton
collider at c.o.m. energies up to the TeV scale. The CLIC design has been pursued for several
decades and is mature: a Conceptual Design Report (CDR) was completed in 2012, a Project
Implementation Plan was released in 2018, and a further update was made in 2025; hence
the scope is well defined. Proof of principle of the main accelerating technology components
has been demonstrated at CTF3 and high-power X-band RF test facilities. The required next
steps include a larger-scale demonstration of the two-beam acceleration technology
comprising at least 10 CLIC RF modules (an accelerating length of order 25 m), as well as
progress towards industrialisation of the components. An R&D plan is specified by the
proponents requiring an estimated 100 MCHF and 570 FTEy for the next 8 years (not including
an extended test facility), the nominal start of the construction phase. However, funding has
been and still is limited, and a significant increase in resources would be required to complete
an engineering design on this timescale, in particular when including an extended test facility.
The performance is well predicted by start-to-end simulations developed over many years but
some risks remain to be addressed via R&D. A site in the Geneva basin has been evaluated,
with no known geological show-stoppers for a facility of up to ¢. 50 km in length (corresponding
to 3 TeV c.o.m. energy); a 29.5 km tunnel has been studied in more detail, corresponding to
1.5 TeV c.o.m. energy for which only one drive beam is required. Further detailed site
investigations are required in order to optimise and confirm the placement of the tunnels and
surface facilities. The schedule is well understood although questions remain concerning the
timescale for completing the R&D and advancing the industrialisation of the key technologies,
as well as demonstrating the two-beam acceleration scheme at a larger scale. A detailed Work
Breakdown Structure (WBS) forms the basis for the cost estimate and its uncertainty — the
uncertainty could be reduced with further R&D. A solid assessment of the main risks has been
made and the next step would be to prepare a formal risk management plan.

Rebeca Gonzalez Suarez (Uppsala University) - SFS Accelerator Section Workshop (2025)

Assessment of large-scale accelerator projects at CERN
Report of ESG WG2a

31 October 2025

G. Arduini'® ), F. Bordry' pted expert), R. Brinkmann? (co-opted

expert), P. Burr » ), K. Desch?, S. Farrington®s, 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'®.

' CERN, Geneva, Switzerland 2 DESY, Hamburg, Germany

* John Adams Institute, Oxford University, UK * University of Bonn, Germany
©RAL, UK © University of Edinburgh, UK

7 KEK, Tsukuba, Japan ¢ Hoover Institution, Stanford, USA
? SLAC, Stanford, USA *© University of Zurich, Switzerland
" IFJ PAN, Krakow, Poland 2 Psl, Viligen, Switzerland

* EPFL, Lausanne, Switzerland ** CEA-IRFU, Saclay, France

** Columbia University, USA ** INFN, ltaly

* gianluigi arduini@cern.ch
* philip.burrows@physics.ox.ac.uk
< jacqueline keintzel@cem.ch
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Council appointment of the
members of the PPG and

Deadline for the Open

submission of main

decision on the venue for the input from the Sym posium
Open Symposium community
End September 2024 31 March 2025 23-27 June 2025

® ®

December 2024

Council decision on the
venue for the ESG
Strategy Drafting
Session

Deadline for the
submission of final
national input in advance
of the ESG Strategy
Drafting Session

14 November 2025

Submission of the draft
strategy document to
the Council

End January 2026

©@® ©®© ® ®©@ ©® © @

26 May 2025

Deadline for the
submission of additional
national input in
advance of the Open
Symposium

End September 2025

Submission of the
“Briefing Book” to
the ESG

L
1-5 December 2025 March and June 2026
ESG Strategy Discussion of the draft strategy
Drafting document by the Council and

Session

updating of the Strategy
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The options on the table




/i e -
/ Compact Linear Collider (CLIC)

;3 B 380 GeV - 12.1 km (CLIC380)
P 1.5 teV - 29.6 km (CLIC1500)

CLIC

Compact Linear e+e- Collider

* Staged e+e- linear collider based on a Two-Beam Acceleration scheme

e 12.1/29.4 km tunnel for collision energies from 380 GeV/1.5 TeV

* 2 |Ps considered for the lower energy stages

 CLIC design has been pursued for several decades and is mature — scope is well defined
* In Sweden: Uppsala University (Maja Olvegard, Marek Jacewicz)

« Extensive work in novel acceleration methods for the CLIC feasibility study

- Building/operation of the two-beam test stand, at the CLIC Test Facility 3 (CTF3)

» Design of beam diagnostics systems for CLIC and CTF3

* |nvestigating vacuum breakdown in high-gradient accelerating cavities

» Developing a simulation framework for the drive beam complex for beam performance studies.

Rebeca Gonzalez Suarez (Uppsala University) - SFS Accelerator Section Workshop (2025)




FUTURE
CIRCULAR
COLLIDER

FCC

Future Circular Collider at CERN

* Integrated programme

 Stage 1: FCC-ee
* e+e- collisions at 91.2 (£), 160 (WW), 240 (ZH), 365 (tt) GeV
e collision energy can be varied seamlessly
* highest luminosity of all proposed facilities
e 4|Ps
» 2046 - 2065

« Stage 2: FCC-hh

 Hadron collisions at energy frontier (~85TeV), pp/AA
« 2070 -2100

« Common tunnel (90.7 km circumference), civil engineering, and technical infrastructures

Rebeca Gonzalez Suarez (Uppsala University) - SFS Accelerator Section Workshop (2025)



,éo,\ (kﬁ 2 Q% === %Q
e FKTHE b
Vi 58 % VETENSKAP %
Stockholm =g " e UPPSALA
University TEae® UNIVERSITET

In Sweden

 Work in FCC has been ramping up in the last few years

* All universities eager to contribute (mostly physics analysis and detector R&D), work ongoing in UU,
KTH, and SU

» Vetenskapsradet created a reference group to follow the FCC process and European Strategy Update in 2023:
» Sara Strandberg, Lars Borjesson, Anders Karlhede, Lisbeth Olsson and Mattias Marklund.

* Swedish authors prominent in midterm report and FCC Feasibility Study
* Feasibility Study completed in spring

* Volume |l Accelerators, Technical Infrastructure and Safety https.//arxiv.org/abs/2505.00274

« 2 MoUs: Uppsala signed early 2024, ESS signed this year! —

\ \ EUROPEAN

 Hakan Danared, Ciprian Plostinar, Paolo Pierini (€SS ) spauaron

* Possible contribution in superconducting RF

Rebeca Gonzalez Suarez (Uppsala University) - SFS Accelerator Section Workshop (2025)
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https://arxiv.org/abs/2505.00274

Linear Collider Vision

LCF >>

Linear Collider Facility

o 250/550 GeV e+e- linear collider
 Based on International Linear Collider design (250 GeV) considered for Japan but:

* Double repetition rate: 5 = 10 Hz (upgrade option to double number of bunches)

e 21Ps

* Longer (smaller diameter) tunnel (33.5 km) to accommodate extension to 550 GeV
* In Sweden:

 From the detector side: Lund University involved in detector development at the ILC
(Leif Joensson, Anders Oskarsson)

Rebeca Gonzalez Suarez (Uppsala University) - SFS Accelerator Section Workshop (2025)
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LEP 3 and LHeC

Both propose tore-use the LHC tunnel

 Infrastructure conflicts

e | EP 3: one general purpose e y
experiment pzﬁv,.---"’ \\%\
* Squeezes FCC-ee into the LHC tunnel y. 28V sccelerator 2\
Vo h\, E = 50 GeV 3
 Downsized: 2IPs instead of 4, limited to 230 GeV (no top) y uué‘ ) g‘
\w 4
» Limited physics reach, lack of an upgrade path ) 4 T A
* Lack of feasibility studies RS ol
P8 ' \_\\\_\- / o |
» LHeC: ~———

* Electron-hadron collisions: 7 TeV HL-LHC proton beam with a 50 GeV, 50 mA electron beam
accelerated by a multi-pass ERL after the end of the HL-LHC programme

* Relies on the ERL technology that is still to be demonstrated at the required level of power

Rebeca Gonzalez Suarez (Uppsala University) - SFS Accelerator Section Workshop (2025) 12
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Muon Collider

* Energy-efficient path toward high-luminosity collisions at 10 TeV in a reduced footprint.
* Never done before, exciting physics potential.
* Not yet the level of maturity of the other Large-Scale Project proposals.

* Main focus: assessment of key technological/operational challenges in preparation for a possible conceptual
design study.

 Uppsala and ESS are part of the European Consortium MuCol

 ESS: lead institute and coordinator (Natalia Milas) of WP3 — Proton Complex (or Proton Driver)

« ESS and UU (Maja Olvegard, Vitaliy Goryashko) to design a proton accumulator and compressor.

Proton Driver Target & Front End Cooling Acceleration Collider

H™ LINAC Accumulator Comeressor Pion Chicane & Muon Phase Charge Bunch 6D Final Buncher Pre- SC LINAC RLA 1,2 RCS1,2,3 &4 3 TeV Collider
Ring ing Target Absorber Buncher Rotator Separation ~ Merge Cooling Cooling accelerator 10 TeV Collider

<oms o)

R. Taylor v1.3(2024)

Rebeca Gonzalez Suarez (Uppsala University) - SFS Accelerator Section Workshop (2025)
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First comparisons




LCF

CLIC FCC-ee FCC-hh LEP3 LHeC MC
LP ‘ FP

Particles colliding [-] e’le e’le p/p e’le e’le e’/p M/
C.o.m. energy [GeV] 380 550 | 1500 | 91.2 ‘ 160 ‘ 240 ‘ 365 84600 250 ‘ 91.2 ‘ 250 ‘ 550 91.2 ‘ 160 ‘ 230 1180 3200 7600
Length [km] 12.1 15 29.6 90.7 90.7 33.5 27.6 02/276 | 11148 | 1187
#1Ps [] 2 2 1 4 4 2 2 1 2
B%?,ﬁ‘cmiy]“m" > 2.2 3.2 37 140 20 75 14 30 135 | 028 27 3.85 40 6.2 1.6 23 092 | 7.910.1
zs:';up;‘;’t?;n VW] 166 210 287 251 276 297 381 355 143 123 182 322 200 226 250 220 117 182
Cost [BCHFT? 72 | +30%° | +7.1 15 +19° 8.3 +0.8 +55 3.9 2 12 17

2 Total installation and construction cost quoted by the proponents of the projects in 2024 prices. The cost includes the technical components, materials, contracts, services, civil construction and
conventional systems and associated implicit labour such as that provided by a company to produce components. It does not include labour provided by the host institution and the collaborating
laboratories, contingency, any potential future inflation, the costs prior to project approval (construction and R&D), off-line computing, spares, maintenance, beam commissioning. The cost of the
experiments is not included. The cost of land acquisition, site activation (e.g. external roads, water supplies, power lines) and spoil removal are not included for CLIC and LCF though they are
expected to represent a minor contribution to the total cost (at the percent level). The additional cost of each individual upgrade is indicated.
® Cost of the upgrade from 380 GeV.
¢ Cost estimated if FCC-hh follows FCC-ee. The cost for standalone FCC-hh is given as 28.4 BCHF.

Table 1: Overview of the main parameters submitted to the ESPP2026 and considered for this assessment. Data compiled from Refs. [ID40,
ID78, 1D188, ID207, ID214, 1D233, |1D247,2,3,4,5]. LP=Low Power, FP=Full Power.

Rebeca Gonzalez Suarez (Uppsala University) - SFS Accelerator Section Workshop (2025)
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Technical Readiness Level of
major sub-systems

TRL R&D Test facilities | Performance Site Schedule Cost Risk

Project Scope :
preparation

CLIC 380 GeV, 1.5 TeV 4-6/35.2

4 -7 (NbsSn) /4.3

4 -7 (NbsSn) /5

FCC-ee 91-365 GeV

FCC-hh 85 TeV

FCC-hh - SA 85 TeV

LCF 250 - 550 GeV 5-7/5.5

LEP3 91 - 230 GeV

LHeC: HL-LHC + 50 GeV ERL

MC 3.2 TeV, 7.6 TeV

Table 16: Summary table schematically representing the key findings of the WG according to the assessment criteria and based on the present
status of the large-scale collider project proposals as submitted to the ESPP2026. Scope=Scope level-of-definition; TDR=Technical Readiness
Level score - the range of values and the cost-weighted average for the baseline scenarios are listed; the colour code is selected based on on
the cost-weighted average TRL score (TRL=2 6 - green, 4<TRL<6 - yellow, TRL<4 - red); R&D=R&D requirements, R&D plan level-of-definition,
R&D funding status; Test facilities=need of test facilities or demonstrators and (if needed) level-of-definition of their scope;
Performance=Performance uncertainty; Site preparation=Site preparation status; Schedule=Schedule uncertainty; Cost=Cost uncertainty;
Risk=Risk level-of-definition. The cost-weighted average TRL score could not be estimated for the MC project as there is no detailed cost
breakdown by sub-system. The colour code for the various criteria is defined according to the summary assessment in the Tables A.1 to A.8.
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How about the physics?
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Thanks so much!
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Performance comparison

Common assumptions for the operational scenarios for

e+/e- colliders

* integrated luminosity estimate per year (summed over

all IPs)

* electricity consumption per year, knowing the peak
wall plug power and the fraction used during each
operation phase, provided by the projects.

Machine development - 20

Technical stops - 10

Commissioning - 30

Downtime (faults) - 46

Fraction of the peak power consumption [ %]
Operational phase Number of days circular CLIC LCF
Z | W | ZH | tt | 380GeV | 1.5TeV | 250LP | 250 FP | 550 FP

Annual shutdown 120 12 (12 | 11 | 11 6 5 28 18 25
Commissioning 30 58 | 60 | 60 | 62 55 55 77 72 72
Technical stops 10 27 | 28 | 27 | 28 55 55 54 45 44
Machine development 20 39 | 45 | 50 | 61 55 55 77 72 72
Downtime (faults) 46 30 | 36 | 42 | 55 55 55 54 45 44
Data taking 139 100

Rebeca Gonzalez Suarez (Uppsala University) - SFS Accelerator Section Workshop (2025)
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Performance comparison

(et/e- colliders)

. 102E
é ]
= _
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a ] European Strateg
© for Particle Physics
- _
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5 109
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£ : —
2 _ ‘
S 10_1_5
8 3 —e— FCC-ee (4 IPs)
[ _ -=o== CEPC - baseline (2 IPs)
§ 1021 —e— CEPC - 50 MW (2 IPs)
o § —o—(CLIC (2 IPs at 380 GeV, 1 IP at 1.5 TeV)
_4%’ _ * LCF Low-Power (2 IPs)
o 10-3- —o— | CF Full-Power (2 IPs)
£ § ILC Japan (1 IP)
3- —o— | EP3 (2 IPS)
c ' LEP / LEP2 (4 IPs)

104 - . | |

50 100 200 500 1000

c.0.m. energy [GeV]

2000

Circular colliders (CC) are more efficient than Linear
Colliders (LC) at energies up to at least 300 GeV. Note the
improvement w.r.t. LEP/LEP2

LC (CLIC) can reach the O(TeV) region (no synchrotron
radiation loss)

CC can accommodate more experiments operating in
parallel

FCC-ee collision energy can be varied between 90 and
240 GeV seamlessly at unparalleled luminosity.

LC baselines include polarized e-beam. For LCF et too.

LEP3 proposal still at pre-conceptual design level: larger
uncertainty on luminosity, power consumption

Rebeca Gonzalez Suarez (Uppsala University) - SFS Accelerator Section Workshop (2025)
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Project timeline

Financial and personnel commitments for HL-LHC
operations imply that a future collider cannot
realistically start operation before mid 40s

FCC feasiblility study completed and detailed timeline
established considering the above constraints

CLIC, and particularly LCFQCERN, would require a
preparation phase (with corresponding resources) to
reach a level of detail comparable to the FCC FS —
Difficult to conduct two territorial implementation
studies in parallel in the Host States

CLIC/LCF: only relative timelines with respect to
decision points (and considering the above
constraint)

Milestone FCC-ee

Conceptual Design Study 2014 - 2018

Definition of the placement scenario 2022

Preliminary implementation with the Host states 2024 - 2025

Feasibility Report ready 2025

Earliest Project Approval® 2028

Environmental evaluation & project authorisation processes 2026 - 2031

Main technologies R&D completionb 2031

Technical Design Report ready® 2032

Civil engineering 2033 - 2041

TI installation 2039 - 2043

Accelerator installation 2041 - 2045

HW commissioning 2042 — mid 2046

Beam commissioning — collider mid 2046 — 2047

Physics operation start 2048
Milestone CLIC LCF
Conceptual/Reference Design Report 2004 - 2012 2002 - 2007
Site-independent TDR for ILC 500 GeV 2007 -2013
Project Implementation Plan, Readiness Report 2013 - 2025
ILC 250 GeV reports and Prelab planning 2013 - 2025
Project Preparation Phase 1 2026 - 2028

Definition of the placement scenario

Design optimisation and finalization

Main technologies R&D conclusions
Technical Design Report - two IPs at CERN

Project Preparation Phase 2 Ty — (Ty+5)

Site investigation and preparation
Implementation studies with the Host states
Environmental evaluation & project authorisation processes
Industrialisation of key components
Engineering design completion

Construction Phase (from ground breaking) T, = (T{+10)
Civil engineering
Construction of components
Installation and hardware commissioning
Beam commissioning and physics operation start Ti+11

Rebeca Gonzalez Suarez (Uppsala University) - SFS Accelerator Section Workshop (2025)
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Project timeline

* As a 2nd phase after FCC-ee, FCC-hh could start operation in mid 2070s

* On a technically-limited timescale (assuming accelerated R&D) a stand-alone FCC-hh with 14 T

Nb3Sn dipoles could start operation around mid 2050s

Milestone FCC-hh Milestone FCC-hh
Conceptual Design Study 2014 - 2018 Conceptual Design Study 2014 - 2018
Definition of the placement scenario 2022 Definition of the placement scenario 2022
Feasibility Report ready 2025 Feasibility Report ready 2025
Main technologies R&D completion 2054 Latest Project Approval 2033
Technical Design Report ready 2054 Environmental evaluation & project authorisation processes || 2026 — 2035
Latest Project Approval 2054 Main technologies R&D completion 2037
Environmental evaluation & project authorisation processes (| 2054 — 2058 Technical Design Report ready 2037
Industrialization & magnet production 20543— 2069 Industrialization & magnet production 2038 — 2053
Civil engineering - collider 2060 - 2068 Civil engineering - collider 2037 — 2046
FCC-ee dismantling 2000 = 2004 TI installation — collider 2043 — 2050
: con — coll; 2065 — 2 . . :

11 mstallatnqn coll}der . 2005 = 209 Accelerator installation — collider 2046 — 2052
Accelerator installation — collider 2068 — 2072 HW commissionine — collider 2049 — 2053
HW commissioning — collider 2071 — 2073 Beam commissionine — collider 054
Beam commissioning — collider 2073 Phvsics operation st';rt ;O.’i’i
Physics operation start 2074 ) P - —

Jd .
. . Assuming an accelerated R&D programme.
* The starting date corresponds to the start of the surface CE works. = PO

Table 6.4: FCC-hh timeline as a second phase after FCC-ee. Table 6.5: Fastest possible FCC-hh timeline as a stand-alone project.
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