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The vision by CERN Council

“The aim of the Strategy update should be to develop a visionary and concrete plan that greatly
advances human knowledge in fundamental physics through the realisation of the next flagship project
at CERN. This plan should attract and value international collaboration and should allow Europe to
continue to play a leading role in the field.”

This vision is strongly echoed by the High-Energy Physics communities in Europe and beyond, as testified
by the input received from the national HEP communities

Many HEP communities support a forward-looking European strategy that maintains CERN as the global
centre for collider physics and ensures a balanced, ambitious, and innovative research programme.
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LCF (e*e, linear, 91 — 240, 550 GeV)

Proposed large-scale projects at CERN, ~ 2045
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(Leave room (time, budget, resources) for further
development of THE machine that can probe
directly the energy frontier at the 10 TeV parton

scale)
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LHeC (ep, circular, electron ERL,
50 GeV e, > 1 TeV ep collisions)
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Potential for development: future 10 TeV parton-scale collider options

FCC-ee LEP3 LHeC LCF, CLIC

new electron accelerator
~50 GeV beam energy
much smaller investment

Accelerator
Ring

Muon Collider
>10TeV CoM
~10km circumference

uInjector

i "4 GeV Targel, nDecay piCooling Low Energy i

;;zrz d}(l::::::ing Channel  p Acceleration “‘m‘“-,
FCC-hh, Muon Collider (3, 10 TeV) e*e” with improved acceleration technologies
baseline 85 TeV (> 120 TeV) LCF, C3 (> 1 TeV), CLIC (1.5 TeV), HALHF, ...
+ possibility for HI collisions - plasma acceleration for higher energies
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The view of the national HEP communities

 Completing the full HL-LHC programme is essential and must remain a high priority for CERN;

It is paramount to fully exploit the High-Luminosity LHC (HL-LHC) to maximise scientific returns

+ ltis important that the next flagship collider supports a broad physics programme, given that it is not clear
where new physics will show up.

* Should a dedicated energy-frontier collider or a high-luminosity e*e™ machine not prove feasible or face significant
delays, intermediate collider projects such as LHeC and LEP3 are recognised as strategically valuable by

some member-states HEP communities
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What is the preferred large-scale accelerator for CERN

CERN Member States (MS)

21
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support / are tobe support for
in favour opposed decidedin anye+e-

November collider

* Overwhelming support (21/24 CERN MS
HEP communities) in favour of the
integrated FCC-ee/hh programme
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... incl. Associate- and Non-Member States (MS)
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and Non-member states



What is the alternative if the preferred option is not feasible?
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CERN Member States (MS) (muiltiple entries allowed)

10 MS HEP communities list a Linear Collider (LCF, CLIC) as second
best choice
(LCF is preferred to be realised with 550 GeV)

3 MS HEP mention LEP3 as a genuinely less costly alternative to
FCC-ee

6 MS HEP communities support LHeC
6 MS HEP communities support a lower-energy hadron collider

2 MS HEP see no reason for another option, as they would be
equally costly.



FCC Feasibility Study
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Accelerator Challenges

Circular Colliders (e*/e”) Linear Colliders
Beam is recirculated, enabling high luminosity, but No SR but beam energy dumped after a
synchrotron radiation (SR) losses constrain the energy single collision

* High luminosity is achieved with advanced but

challenging schemes (e.g. crab waist) * High acceleration gradients needed for cost

_ . _ efficient accelerators with reasonable length
* High-luminosity goals may be constrained by beam-beam

and intensity effects * Beamstrahlung constrains beam parameters

atIP
Lumi / bunch pair (different machines: E, # bunches) . . .
* The small beams needed for high luminosity

(SuperKEKB%2%: 2.2x10%" cm?s™ > FCC-ee Z: 1.3x10%cm?s™) require stabilisation and extremely tight optics
« Smaller circumference imply strong quadrupoles / control and correction capabilities

sextupoles to maintain luminosity (e.g. LEP3) - Positron production and capture at high
+ Simulation benchmarking with reliable input parameters intensity is critical

and diagnostics are required (SuperKEKB and DA®NE (SLC: ~6% 102e'/s

experience/test are very valuable) LCF: ~4-8x10™e%/s) -> R&D needed
. ~4- e’/s neeae

Spin rotation
EC ¢ and flip
Capture+ Booster £/

ndulator e '
LY Photons

LN \e_ —_— to dump
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Accelerator Challenges

LHeC / Energy Recovery Linacs FCC-hh
Allow high luminosity for ep collisions Highest energy hadron collider
* High-field magnets 14-20 T needed,;

High priority R&D on HTS/LTS to identify the best solution

* Magnets need sophisticated system integration to ensure
high field strength and acceptable field errors, but also

» Very high currents; recirculation efficiency is
critical

(25 mA@ 50GeV - 1.25 GW circulating power)
+ R&D on superconducting linac technology:

* high power couplers efficient heat removal from SR deposition, good vacuum
- fastreactive tuners conditions for beam
. HOM suppression * Increase of circulating beam energy by more than order of
_ _ _ _ magnitude compared to LHC challenges machine protection
« Comprehensive beam dynamics simulations and collimation
needed to ensure performance .
e : « Superconductor supply and cost are critical
I e

1. Proposed
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Accelerator Challenges

Muon Colliders

Muon colliders provide a path towards high energy
lepton collisions but are not at the level of maturity of tooie
the other proposals at present.

6D Cooling

6D Cooling

+ Demonstration of the 6D-cooling technology is critical

« Technological challenges are associated with the TR A éjA =z

. . . . E. Fol et al. (RAL, CERN)
various acceleration steps, in particular s.c. magnets,

RF systems, fast cycling magnets = High-field,
g Y g g I‘l‘l‘!‘l superconducting solenoid

SIDE VIEW

* Reliable start-to-end simulation tools need to be further - e e

I | | s | ||
developed to validate and optimise the overall -.- -- -.- -- -.-
performance

Bunch
Merge

¥ High-gradient normal-
conducting cavities

Initial 6D Cooling
Final Cooling

Charge Separatol

Robust absorbers

energy loss re-acceleration

* Mitigation of neutrino flux and resulting secondary
radiation remains a critical issue
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Cost Estimates

FCC-ee cost estimate (FSR 2025)

Capital cost (2024 CHF) for construction of the FCC-ee is summarised below. This cost includes construction
of the entire new infrastructure and all equipment for operation at the Z, WW and ZH working points.

FCC-ee

Domain Cost [MCHF]

Civil engineering 6,160
Technical infrastructures 2,840
Injectors and transfer lines 590
Booster and collider 4,140
CERN contribution to four experiments 290
FCC-ee total 14,020
+ four experiments (non-CERN part) 1,300
FCC-ee total incl. four experiments 15,320

Unit: MCHF
Collider

Main Beam
inj./transfer
Drivebeam
inj./transfer

CLIC

LCF 250 (LP) CLIC 380 ACLIC 1500

Civil Engineering

Technical

Infrastructure

Sum

Note: Upgrade of SRF (800 MHz) & cryogenics for ttbar operation corresponds to additional cost of 1,260 MCHF

FCC-hh

(after FCC-ee)

Cost summary table in 2024 MCHF for
the construction of FCC-hh.

Domain FCC-hh Cost [MCHF]

FCC-ee dismantling 200
Collider* 13400
Injectors and transfer 1000
linear

Civil Engineering 520
Technical infrastructures 3960
Experiments N/A
Total 19080

*target price of 2.0 MCHF per 14.3 m long magnet
with 1.0 MCHF of conductor, 0.5 MCHF for assembly,
and 0.5 MCHF for components

10 TeV Green Field

7.6 TeV @ CERN

3.27TeV @ CERN

boHF 00
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LEP3

Cost Element 2new Xpts |2 Exist Xpts
Accelerator 2705 2705
Injectors and Transfer Lines 295 295
Technical Infrastructures 435 435
Experiments 130 60
Civil Engineering 165 165
LHC Removal/LEP3 Installation 140 140
Total CERN (MCHF) 3870 3800
Experiments non-CERN part 900 270

Muon Collider

Cost range for Muon Collider scenarios

LHeC

Budget Item Cost
SRF System 80SMCHF
SRF R&D and Proto Typing 31IMCHF
Injector 40MCHF
Magnet and Vacuum System 21SMCHF
SC IR magnets 10SMCHF
Dump System and Source SMCHF
Cryogenic Infrastructure 100MCHF
General Infrastructure and 69MCHF
installation

Civil Engineering 386MCHF
Total 1756MCHF

> ~2 BCHF (2025)

(cost estimate 2018, 60 GeV e-)
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Physics Potential

The physics potential is for all national HEP communities the driving motivation for their first choice,

followed by long-term prospects of covering the precision and the energy frontier

K. Jakobs, ESPP Open Symposium, 27" June 2025
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Electroweak Physics

Higgs physics

- The HL-LHC will provide legacy measurements for top, ttH, A3
and rare decays until a top and high energy run

- Multiple energy points in e*e- colliders are important to
Higgs precision (i.e. width, HWW, A3)

- Tera-Z brings highest overall sensitivity to el.weak

- Significantly improved high-precision tests of the el.weak sector T — P T
are vital to guide future direct searches of new physics | [XCERY [EE Bl e seomens
.chr:,“.,_.‘.a.,n .»wcc i .-;.nnu:'\:\"u

- Precision and energy are strongly complementary
Z pole physics

- Afocus on both precision (— smaller effects) and breadth Effective EW couplings
(— characterization of any eventual signal) is important in the _Sasble mprovement at futur 2 pcle run

search of the unknown.
- Fundamental advancements in theory techniques and tools

gL el I I
L .iL-
needed o |
ot || Ii I
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Electroweak Physics

r -
On the Higgs self-coupling (Higgs potential)
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Flavour Physics

Precision Higgs, electroweak, and flavour physics are three facets of
for indirect discoveries

- their synergy is essential to maximise the discovery potential

B/D/tau physics: major improvements from full exploitation of available
facilities up to 2040s (LHCb-Il, ATLAS/CMS, Belle-ll)

Beyond that, 6 -1012Z° would provide a further major step forward
Giga-Z is not an option for flavour physics

Support needed for theory (key role of Lattice QCD)
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Searches for BSM Physics

* Need for a future collider programme that can fully leverage both
precision and energy, covering the widest range of observables at
different scales — below, at and above the weak scale —

« Sensitivity to new physics below the EW scale, typically feebly interacting

particles, requires strong synergy with dedicated experiments and fixed
target experiments to provide maximal coverage

Pure Higgsino - 20 Sensitivity Reach

Indirect Detection D M

WOV ] (W|MP)

MuC3 Tev. [_sorttrack |

FCC-hh 85 TeV ]

HL-LHC " N
L — 20, isappearing Tracks

] Kinematic Limit: Vs /2|

MuC 10 TeV.

20, Indirect Reach

MuC 3 Tev. ] To be updated|
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[N -

FCCee

ESPP 2026: Preliminary :
10712 - ESPP 2026: Preliminary|
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Exclusion reach of different colliders on
the Y-universal Z' model parameters

High energy hadron colliders
offer the best coverage for
gluino, stops and squarks
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Precision QCD and partonic structure of protons

« The strong coupling is the least known amongst the four forces

- Reaching 0.1% requires
FCC-ee (1012 Z bosons), Lattice, LHeC, theory

Z hadronic decays
W hadronic decays
Inclusive DIS + jets
90 Deuteron + spin-dep. SF
= Bjorken sum rule + PDFs
B T hadronic decays
I Event shapes and jet rates

Aaz(m3) [%]

« Significant progress in higher order calculations .
(NPLO+N"LL pQCQ) and in the understanding of &
non-perturbative QCD (hadronisation, colour
reconnection) required

- stress test of the SM (el.weak, Higgs, top, ...)

* Hadron structure is of fundamental scientific interest;
Uncertainties limit important Higgs and el.weak measurements at hadron colliders

-> significant improvements could / will be achieved at LHeC / EIC

K. Jakobs, ESPP Open Symposium, 27 June 2025 18




Hot and dense QCD and QCD connections

* HL-LHC: .rich physics programme in rlon—perturbative QCD. S 450 Esprarze Projcted Measured
(full exploitation already encouraged in 2020 strategy, ongoing) S 400preliminary ¢ A3 g o o
[l 3503'& " CBM’ * STAR
- High-temperature QCD 300- i
- quark-gluon plasma equilibration with heavy quarks, 250¢- wsor ne .
temperature and its time evolution e .
150F- - ———
- Hadron nature (exotica) and interactions 1°°§: 0 s 0 s i 3
(very relevant for astro(particle) physics) T oA,
c10" 10 i (Mw\j)
« Post-HL-LHC: programme at SPS essential to keep HI activities = — - o e
ongoing at CERN, in addition to FAIR oy
-complementary to LHC (high baryon-density) _ et 44, AMS-02°
. . P $Qcob m.,,%
long-term goal: continue Hl-physics at FCC-hh e here QCDt NN
- allow for novel studies in high-T QCD Sl here" *ong, "
« Complementary possibilities: FPF, HIE-ISOLDE i . T
10'10 10° N 10! 10
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Towards the recommendations on the next CERN flagship project

(1) Physics Potential
Physics Briefing Book ( = 30 Sept. 2025)

- Assessment of overall Physics Potential (ESG Working Group)

(2) Project assessment
(Technical feasibility, required R&D, risks, timeline, costs and human resources (including estimates for the
associated detectors), environmental impact

(ESG working group)

Timeline for the update of the
European Strategy for Particle Physics

Open
Symposium

T togy
o (in Venice) Drafting Session the Coun
End SGPMMNT 2024 31 March 2025 23-27 June 2025 14 November 2025 End January 2026

zs May 2025 End September 2025 1-5 December 2025 March and June 2026
ESG sx ategy

(3) Final input by the National HEP communities

(> 14 Nov. 2025) 4)

Daumbc 2024
Cou

Sc sssss paﬁ»ge'm SItW

More details on ESPP web page: https:/europeanstrateqyupdate.web.cern.ch/
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Diversity in the Physics Programme

Keeping diversity in the particle physics programme is essential: the next collider project should not come
at the expense of a diverse scientific programme in Europe in terms of resources.

Ensuring a diverse and comprehensive physics programme is crucial for addressing fundamental physics
questions, including fixed-target, neutrino, flavour, astroparticle and nuclear physics experiments

We do not know where new physics might be hiding > potential for groundbreaking discoveries

K. Jakobs, ESPP Open Symposium, 27" June 2025
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Neutrino Physics

* Neutrino sector is unfinished, compelling connection to new physics: major discoveries and high-impact
science expected in the next decade!

* Neutrino experiments: unique facilities to search for new physics (both at high energy and feably interacting
sectors) leading to rare events: proton decay, light sterile neutrinos, heavy neutral leptons, ...

2024 2030 2036 2042 2048 2032 2036 2040 2044
2 100
¥ HK-10y o P PDG24
h JNO-=20y Ry Y, . X
DUNE-Sy 80 HK-7y-30 DUNE-14y-30
/3 R, = _—e. ... .. E
HK -4y = IC+ '29
s 4 5 60 k-5y-50 DUNE-10y-50 .
z INO-Tv S - — —_— o HK '31
=y I _mlUNO-Ty . 5 = ; JUNO '32
£ 40 »¢ ORCA '33
2 NuFi24 ORCA DUNE '34
I 20? ]
Neutrino mass ordering . Discover Leptonic CP violation er HK 38
0 - -
2024 2030 2036 2042 2048 20032 2036 2040 2044
Year measured  predicted Year 0, el i
: . P <% precision in
> L8 — CSC) 1
Project Present 0 | s flavour parameters
100} e Puture EX0-200 CUORE & DUNE '46
HOLMES 3
— 26 1000 KamLAND-Zon XD
10F ECHo RV w NEXT100 I T T T
9 100, N0 swo- 238 242 246 250 2.54
v 2 100 ase- A
i 2 | aiongs T mnggl X 10-9ev2
KATRIN 2 NEXO
g0y E KamLAND2-Zon
—-- g 10
X 0.1f (yminy, s . = LEGEND-1000
Neutrino mass scale & | | Challenges:
interplay with cosmology o.o1 8"~ i 0 " | . . -
T i .- * Taming systematic uncertainties on

Year NEXO w/ multivariate

ESPP preliminary analysis ﬂuxes and o
f;\) Majorana nature of neutrinos? * R&D for ultimate neutrino mass and SS0v
e v, K. Jakobs, ESPP Open Symposium, 27" June 2025
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Dark Matter Searches

+ Dark Matter is an important feature of particle physics;
Both non-accelerator and accelerator searches are needed in any scenario

+ Key messages:
- Flexibility should be kept on the experimental side to be able to respond to new developments in phenomenology

- No one facility or approach can do it all. Important progress will continue to be made by relatively small / rapid
projects

- A convincing discovery will require confirmation by multiple experiments and techniques with independent

systematics
. . . . 40
« A mix of small and large projects is required o N
107 r ‘\“
T . « iy ” 2f \
- Major initiatives in the “traditional” dark matter thrusts B \ ,
1043 | e \ ' Higgs Portal

in liquid nobles and axion haloscopes Scalar DM

DM-nucleon o5; [cm?]

- A plethora of small scale approaches are a strong = :
technology incubator and relatively small/rapid b
searches el
10748
- Complemented by searches at colliders :g :_ T S C __, RUEEU A Py |
10~ 10° 10! 0? 10 104
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Key questions

Cosmic messengers for particle physics

What is dark matter ?

Origin of the mattter-antimatter asymmetry ? What is dark energy ?

. cosmic microwave
light element abundances background
Project management

Grand Unification (GUTs) ?

New physics beyond ACDM ?
Sensor R&D

SM + ? _ large scale structure

Civil engineering Computing

L (
gravitational waves
Cyrogenics, vacuum Data analysis Neutrino masses ?

Search for new physics Simulations

@ high energies | rare processes ?
as laboratories for particle physics ? Which particle drove cosmic inflation?

Extreme astrophysical environments



R&D on Accelerator Technologies

2020 Strategy Update:

Innovative accelerator technology underpins the physics reach of high-energy and high-intensity colliders.

It is It is also a powerful driver for many accelerator-based fields of science and industry. The technologies under
consideration include high-field magnets, high-temperature superconductors, plasma wakefield acceleration
and other high-gradient accelerating structures, bright muon beams, energy recovery linacs.

Accelerator R&D remains a high-priority research field!
Priorities as seen by the national HEP communities:

- Superconducting magnet technology:
(especially high-temperature superconductors, HTS)

- High-performance SRF cavities
(optimisation, higher gradients, quality factors, ..)

- New acceleration techniques
(plasma Wakeﬂelds, muon CO"'derS, energy recovery I|nacs, ) superconducting SRF cavities newacceleration industry

magnet techniques

Priorities as seen by the national HEP communities

K. Jakobs, ESPP Open Symposium, 27" June 2025 o5




Key messages on Accelerator R&D

Accelerator R&D on technologies (magnets, RF systems, ...) remains a high priority and
appropriate investments have to be made; the developments on advanced concepts should
continue with adequate effort to prepare future projects

The European Accelerator Roadmap of LDG should be continued with an updated program; future

R&D lines must be aligned with the needs of the highest priority projects defined in the 2026
strategy

It is essential to set up a coherent programme between CERN, the Large National

Laboratories in Europe and with international partners to address the major topics
(ESG Working Group)

Industry needs to be involved as early as possible and production be industrialised wherever
possible

Besides of key performance parameters also energy efficiency and sustainability aspects must
be optimized with high priority

K. Jakobs, ESPP Open Symposium, 27 June 2025
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R&D on Detector Technologies

2020 Strategy Update:

The success of particle physics experiments relies on innovative instrumentation and state-of-the-art

infrastructures. To prepare and realise future experimental research programmes, the community must maintain

a strong focus on instrumentation. Detector R&D programmes and associated infrastructures should be supported at
CERN, national institutes, laboratories and universities. Synergies between the needs of different scientific fields and
industry should be identified and exploited to boost efficiency in the development process and increase opportunities for more

technology transfer benefiting society at large.

+ Eight Detector R&D Collaborations (DRDs) have been set up, following the ECFA Detector R&D Roadmap,

focussing on strategic R&D

« Still in infancy, but expected to
grow, once HL-LHC is built

* General Strategic recommendations
have not yet all been implemented

K. Jakobs, ESPP Open Symposium, 27" June 2025

DRD1: Gaseous Detectors
Large - Fast - eco-friendly
gases - MPGD, e.g. GEMs

PICOSEC: NIMASO3
(2018) 317

DRD3: Semiconductor Det.
Monolithic CMOS - LGADs
radiation hardness - interconns.

DRD6: Calorimetry

Energy resolution - High
granularity - dual readout -
particle flow - sandwich - optical

:w:\' '\a?"_‘ coaw

Ll E(EI

DRD?7: Electronics
ADC/TDCIP Blocks - Opto
electronics - packaging - power -
extreme environments - COTS -

intelligence on detector - foundry
e -
S

DRD2: Liquid Detectors
for Neutrinos - Dark Matter
- Ovbb

Water Cherenkeor

DRD4: Photon detectors

vacuum, solid-state (SiPM), hybrid

single-photon and SciFi detectors -

applications in PID and RICH

.
 ¢®

DRDS: Quantum Sensors
Quantum dots - superconduct.

nanowires - bolometers - TES
MMC - nuclear clocks
Applications in LEPP, first
projects in HEPP happening

DRD8: Mechanics

Ultra-thin beam pipes - CF foam and

new materials - curved, retractable

sensors & micro-channel cooling
coling fluids - robots -

reality




Key messages on Detector R&D

ALICE ITS3
* Detector R&D remains a high priority and adequate investments : a £
have to be made, also for detectors beyond colliders Nd\M‘
; ”“> carbon foam
+ DRD Collaborations successfully established, however, more solid n@
funding support needs to be secured -
k\

« Significant technological limitations and challenges
to overcome for future projects;

stitching

CERN EP News

wire bonding

Ongoing upgrades also provide technology demonstrators
- Integration into and extensions of DRDs to be considered
(superconducting exp. magnets, new TDAQ methods, microelectronics,...)

- Implementation of General Strategic Recommendations should be completed,
maybe even extended with new ones;

- Strengthening industrial partnership
(= helps to access key technologies, microelectronic challenge)

* New ideas, may turn out as potential game changers
(Al, second quantum revolution)
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Future HEP Computing

The goal of the ongoing software and computing development is to

facilitate the successful and timely delivery of the best possible physics results 3‘5_ Y FE
3;
% F * Conservative RAD f
. . . . . 2.5 + Aggressive RAD S o
* HL-LHC computing is not an easy journey, but it should be feasible, e Pl o :

(210% 220 capmiyrynw)

provided an intense and uninterrupted R&D is carried out.

+ Likewise, for any future project chosen, the required software and computing T
should be feasible, provided adequate person power and funding are o8t
available ;

2020 2022 2024 2026 2028 2030 2032 2034 2036
Year

» Successful projects and collaborations such as WLCG, GEANT, ROOT,
KEY4HEP, ... and their deliverables and services need to be sustained

* Make sure not to miss the opportunities to adopt new new technologies,
particularly GPUs and Al, as well as Quantum Computing on a longer timeframe.

« We may not have a clear picture what our computing environment will

look like 40 years from now, but we have an excellent record to adapt
and use whatever is available to its full potential.
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Future HEP Computing

The goal of the ongoing software and computing development is to " , :
- . . . . collaborator setting up the event display,
facilitate the successful and timely delivery of the best possible physics results showing an HL-LHC event in 1955

4.5 megabytes of data in 62,500 punched cards
. - i i i i H (1955) = 1 HL-LHC RAW
HL-LHC computing is not an easy journey, but it should be feasible, overt (collocted 3t 10KHz)

provided an intense and uninterrupted R&D is carried out.

« Likewise, for any future project chosen, the required software and computing
should be feasible, provided adequate person power and funding are
available

» Successful projects and collaborations such as WLCG, GEANT, ROOT,
KEY4HEP, ... and their deliverables and services need to be sustained

» Make sure not to miss the opportunities to adopt new new technologies,
particularly GPUs and Al, as well as Quantum Computing on a longer timeframe.

« We may not have a clear picture what our computing environment will
look like 40 years from now, but we have an excellent record to adapt
and use whatever is available to its full potential.

From T. Boccali & B. Kersevan

K. Jakobs, ESPP Open Symposium, 27" June 2025

30



Relations to other fields of physics

Many projects in neutrino and astroparticle physics stress the

importance of CERN's support for this science.

Projects in these areas grow in scale and complexity

(neutrino telescopes, neutrinoless double 3 decay, Dark Matter and
Gravitational Wave detectors)

* Itis argued that an expansion of CERN’s support for these
neighbouring fields could help to exploit the synergies further
by transferring CERN'’s technical and managerial knowhow.

« CERN already has a strong Nuclear Physics programme and is involved in
astroparticle physics projects through its unique technologies

« Most Member States national communities advocate maintaining the involvement
at the present level; CERN must focus and successfully realise the core activities

on accelerator-based particle physics
(HL-LHC, phase-Il detector upgrades, future collider project, ..)

The technical/engineering/purchasing capabilities of CERN are already much
stressed. A significant engagement into other areas would require as well a change
of the CERN convention

- The issue will be further discussed by the Strategy Group

K. Jakobs, ESPP Open Symposium, 27" June 2025 31



Education, Career Development, Outreach

General guiding principles

Outreach and Communication

» Strengthen public trust in science through outreach that fosters critical thinking, counters
misinformation and inspires future scientist

» Boost interest in STEM by expanding outreach

+ Communicate effectively and transparently to build public and political support for the next
European flagship project

Training and Education

» Strengthen training in instrumentation

» Establish closer ties with industry

» Integrate modern physics into school curricula

Open Science
* Promote Open Access to scientific knowledge
» Encourage the use of Open Data in education, outreach, and citizen science

Many good practices and suggestions received; they will be further discussed by ESG

Important: - Strengthen training in instrumentation
- Closer ties with industry

- Regarding Career Development: short-term contracts, frequent relocations,
and uncertain job perspectives are perceived as major issues

K. Jakobs, ESPP Open Symposium, 27" June 2025
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Sustainability

* Awareness has reached the community / CERN / institutes / labs ~ CERN Environmentally
Responsible Procurement Policy

* The evaluation of future HEP projects should take into account
principles of environmental sustainability ﬁ

=

"X

(Life Cycle Analyses)

|
e
i
wal

* Many good examples of R&D efforts of the HEP community
revolving around technological advances (accelerators,
detectors, computing...) towards mitigating CO, emissions as

much as possible; Value in
Domain reference Current status Target for 2030

year (2018)

These efforts must be continued and strengthened;

Scope 1 5 "
emissions 192 100 170 100 (2023) ’5“;‘:”;8%’ 0%
Sustainability issues are already addressed in the proposed (cos)
flagship accelerator projects Electriclty 1142 (2023) > Max 1500
gship Prol consumption 1252 1290 (estimation 2024) > 10% renewable
(GWh)
Gas
g 61 » Reduce by 60%
?gc\lst%mpmn (average 2016-2018) %) (20ah) w.r.t. 2018
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From F. Gianotti‘s talk



hoto Trevor Sherwin

the realisation of the next

flagghlp prOJeCt t CER

FCC: Successful compl

Overwhelming support fi munities in the CERN Member

and Associate Member st

The strong support is largely ed on the superb physics potential and the long-term prospects (FCC-ee /hh)

Discussions on the financial feasibility are ongoing (CERN management and Council)



« LEP3 and LHeC co

* The differences in th

hoto Trevor Sherwin

2 Linear colliders (LC factory at CERN

, review of the technical readiness
and the final input fro munities (due by 14 Nov.) will be important ingredients
in the final recommendations by the European Strategy Group



Keepihé a strong complem

The areas of Neutrino Physics,
and nuclear physics experimen
the future collider programme

the APPEC Roadmap)
portant to complement
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Huge Thanks!

Physics Preparatory Group, co-conveners, scientific secretaries, and the Working Groups

A. Canepa

M. Dunford ~ C. Diaconu G. Isidori F. Maltoni P.Hernandez J. Monroe G. Arduini  T.Bergauer  T. Boccali

ee0®®

J.DeBlas  A.Dainese M.-H. Schune R.Gonzalez S. Bolognesi M. McCullough P.Burrows U.Husemann B. KerSevan

Suarez

E. Bagnaschi C. Signorile- M. Piscopo B. Maier |. Esteban
Signorile

Y. Ema J. Keintzel

Y. Yamazaki
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