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The European Strategy for Particle Physics provides a clear prioritisation of European ambitions in
advancing the science of particle physics

https://europeanstrategyupdate2018.web.cern.ch/
Previous update 2020: https://cds.cern.ch/record/2721370

2020 ESPPU — Open Symposium in Granada 2019
https://indico.cern.ch/event/808335/
May 12-17, 2019

Key points (summarised)
Exploit LHC Physics & prepare HL-LHC
Neutrinos program
Cooperation: research centres with CERN

Future initiatives: “"An electron-positron Higgs factory is the highest-priority next collider”.

« R&D on advanced accelerator technologies
e FCC-ee & FCC-hh
« ILC in Japan (“timely realisation”)

experiments for Dark matter, axions, ...
Theory

Detector R&D

Societal impact...

Synergies with neighbour fields...
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The third update of the European Strateqgy for Particle Physics got under way in June 2024

CERN Council established the Strategy Secretariat and the European Strategy Group (ESQG)

The ESG is mandated to take into consideration:
The input of the particle physics community
The implementation of the 2020 Strategy update
The accomplishments in recent years, including results
from the LHC and other experiments/facilities
worldwide, progress in the construction of the
HL-LHC, the FCC Feasibility Study, and recent

technological developments in accelerator, detectors
and computing

The international landscape

Council appointment of the
members of the PPG and
decision on the venue for the
Open Symposium

End September 2024

Open symposium:
Palazzo del Casino, Venice, Italy
23-27 June 2025

O,

December 2024

Council decision on the
venue for the ESG
Strategy Drafting
Session
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Deadline for the
submission of main
input from the
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31 March 2025

Timeline for the update of the

European Strategy for Particle Physics

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

14 November 2025

Open Submissi f the draft
: ubmission of the dra
Symposmm strategy document to

the Council

23-27 June 2025 End January 2026

© ® ® ® CL O,

26 May 2025 End September 2025 1-5 December 2025 March and June 2026
Deadline for the Submission of the ESG Strategy Discussion of the draft strategy

submission of additional
national input in
advance of the Open
Symposium

“Briefing Book” to

the ESG Drafting documen t by the Council and

. updating of the Strate
Session g 9
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https://europeanstrategyupdate.web.cern.ch/process-0
https://europeanstrategyupdate.web.cern.ch/european-strategy-group-esg

Spain @ ESPPU

Spanish input to ESPPU coordinated by CPAN

7 October 2024: National workshop on FCC (CIEMAT, Madrid) to define the position of Spain towards
this project.

5 November 2024: Deadline to send comments to the Editorial Board

 nicanor.colino@ciemat.es, Maria.Jose.Costa@ific.uv.es, m.pilar.hernandez@uv.es, celso.martinez@csic.es,
carlos.salgado@usc.es

« The IPs of the various networks have been contacted to lead the discussions within their communities and provide a
collective input.

« Input can also be provided at the group or even individual level.

19-21 November 2024: CPAN days:

« 19 November morning: Future Colliders for Early Career Researchers plenary session (open to the whole community)

« 19 November - 20 November parallel sessions: Presentation and discussion on the input of the networks at the
different parallel sessions

« 21 November — Report from the Editorial Board and discussion with the CPAN community in the plenary session.

20 December 2024 First draft of the Spanish CPAN input document ready and distributed to the Spanish
community
 Via cpan-investigadores@pegaso.ific.uv.es and gen-fpa@pegaso.ific.uv.es

Fﬁbruary 2025 (exact date to be confirmed): Final discussion on the document to converge on possible
changes.

31 March 2025: Send Spanish CPAN input document.

Disclaimer: carbon copy of M. Costa talk
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https://indico.ific.uv.es/event/7605/contributions/24106/attachments/12346/17578/CPAN_ESPP_01.07.2024.pdf
https://indico.cern.ch/event/1440785/
https://indico.ific.uv.es/event/7605/contributions/24106/attachments/12346/17578/CPAN_ESPP_01.07.2024.pdf

- “Red Tematica LHC”

- Input prepared for 2020 ESPPU

Common document: RedLHC & Flavour network: link
 Prepared in 2018. Submitted to CPAN. Discussed during X CPAN days in

Salamanca
« Summary: Exploit LHC physics, get ready for HL-LHC and beyond (ILC,
FCC-ee/hh)

+ Prepared the RedLHC input for 2024 ESPPU

 Collected input from Individuals & Institutes

« Survey
« https://docs.google.com/forms/d/e/
1FAIpQLSe9F0ioQHZKiOh22Cnu8IgR4HKODas_ pul5pgajdfPgZLbLiw/viewform?
vCe=0&c=0&w=1&flr=0
 following questions by P. Sphicas @ 114 ECFA Plenary meeting , Jul 4-5, 2024,
Frascati (Italy)

 (Organize institute meetings
 Discuss & propose input for the 2024 RedLHC ESPPU document — CPAN

 Results of the survey

Input LHC community for ESPPU 2025

From Karl Jakobs presentation at ECFA meeting (https://indico.cern.ch/event/1361605/
contributions/5967287/attachments/2891401/5068409/ECFA_Meeting_2024.07.05.pdf):

In June 2024, the CERN Council established and approved the remit of the European
Strategy Group:

“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.”

* The Strategy update should include the preferred option for the next collider at CERN and
prioritised alternative options to be pursued if the chosen preferred plan turns out not to be
feasible or competitive.

« The Strategy update should also indicate areas of priority for exploration complementary to
colliders and for other experiments to be considered at CERN and at other laboratories in
Europe, as well as for participation in projects outside Europe.

salvoret.marti@gmail.com Cambiar de cuenta @

* Indica que la pregunta es obligatoria

Correo *

Tu direccién de correo electrénico

1) Please, let us know if you are answering as an individual or you are answering
for your group.

O | am answering as an individual

O | am answering for my group

2) What is your age?

() <20
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https://indico.ific.uv.es/event/3366/
https://indico.ific.uv.es/event/3366/
https://docs.google.com/forms/d/e/1FAIpQLSe9FoioQHZKi0h22Cnu8lgR4HKODas_puI5pgajdfPgZLbLiw/viewform?vc=0&c=0&w=1&flr=0
https://docs.google.com/forms/d/e/1FAIpQLSe9FoioQHZKi0h22Cnu8lgR4HKODas_puI5pgajdfPgZLbLiw/viewform?vc=0&c=0&w=1&flr=0
https://docs.google.com/forms/d/e/1FAIpQLSe9FoioQHZKi0h22Cnu8lgR4HKODas_puI5pgajdfPgZLbLiw/viewform?vc=0&c=0&w=1&flr=0
https://indico.cern.ch/event/1361605/contributions/6016815/attachments/2891140/5068705/2024-07-04-PECFA-NationInputs.pdf
https://indico.cern.ch/event/1361605/
https://indico.ific.uv.es/event/7664/contributions/25014/attachments/12720/18183/resumen_encuesta_ESPPU.pdf
https://docs.google.com/forms/d/e/1FAIpQLSe9FoioQHZKi0h22Cnu8lgR4HKODas_puI5pgajdfPgZLbLiw/viewform?vc=0&c=0&w=1&flr=0

RedLHC Survey

+ Individual answers (46)

Age profile What is your current career stage? What is your main occupation?

i NUmero i Distribucion i NUmero i Distribucion

ilt Numero il Distribucion
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RedLHC Survey

Individual answers (46)

Should the HL-LHC program be
pursued fully (3000/fb in 2041)

ili Numero

20/11/24

1l Distribucion

Is your group (are you) preparing the HL-
LHC program, either in the upgrade of
the detectors or preparing physics
analysis and/or theoretical predictions?

Is your group (are you) planning
to participate in the complete HL-
LHC program?

i NUmero i Distribucion il1 NUmero i Distribucion




RedLHC Survey

Group answers (6) |
Is your group (are you) preparing the HL-

Should the HL-LHC program be LHC program, either in the upgrade of

oursued fully (3000/fb in 2041) the detectors or preparing physics
analysis and/or theoretical predictions?

Is your group (are you) planning
to participate in the complete HL-
LHC program?

i Numero i Distribucion i NUmero i Distribucion

. A .. 5
il Numero il Distribucion

4

12
10 3
° 2
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4
2 0

Active Strong
0 participation  participation

Yes
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RedLHC Survey

Group answers (6) |
Is your group (are you) preparing the HL-

Should the HL-LHC program be LHC program, either in the upgrade of

oursued fully (3000/fb in 2041) the detectors or preparing physics
analysis and/or theoretical predictions?

Is your group (are you) planning
to participate in the complete HL-
LHC program?

i Numero i Distribucion i Numero il Distribucion
HL-LHC program should be completed
i Numero i1 Distribucion
4
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RedLHC Survey

What kind of collider should the HEP community pursue as the next big project?

Individual answers (46)

ili Numero

e+e— Higgs factory

o> )
O "
@Q
v o
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il Distribucion

Group answers (6)

it Numero

e+e— Higgs factory

1l Distribucion

The next big collider
should be an e+te- Higgs
factory




RedLHC Survey

Should Europe/CERN pursue at least one large new collider?

Individual answers (46) Group answers (6)

1 Nimero ili Distribucion Jdi Nimero Iy Distribucion

40 4

30 ey us
’ In favour of building a
new collider at CERN,
20 2 after HL-LHC
10 T
0 0
Agree Fully agree Neutral Agree Fully Strongly

agree disagree
Disagree and strongly disagree options available
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RedLHC Survey

Which is the preferred next major flagship collider project for CERN?

Individual answers (46) Group answers (6)

i Numero th Distribucion Ji Nimero 1 Distribucién

30 4

20 In favour of FCC-ee
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RedLHC Survey

Should CERN/Europe proceed with Should CERN/Europe proceed with Should CERN/Europe proceed with
the preferred option or should the preferred option or should the preferred option or should
alternative options be considered if alternative options be considered if alternative options be considered if
China proceeds with the CEPC on the  Japan proceeds with the ILCin a the US proceeds with a Muon Collider

= announced timescale? timely way? in a timely way?

<

E il Numero il Distribucion ili Numero il Distribucion i NUmero i Distribucion

O

>

S 25 25

S

5 20

2

S 15

Consider alternative
Go ahead with FCC-ee
Consider alternative
Go ahead with FCC-ee
Go ahead with FCC-ee

Alternative
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RedLHC Survey

Should CERN/Europe proceed with Should CERN/Europe proceed with Should CERN/Europe proceed with
the preferred option or should the preferred option or should the preferred option or should
alternative options be considered if alternative options be considered if alternative options be considered if
China proceeds with the CEPC on the  Japan proceeds with the ILCin a the US proceeds with a Muon Collider
announced timescale? timely way? in a timely way?

it Numero i Distribucion i Numero i Distribucion i NiUmero i Distribucion

If CEPC In China or ILC In Japan — Reconsider

Consider alternative
Go ahead with FCC-ee
Consider alternative
Go ahead with FCC-ee
Go ahead with FCC-ee

O
=
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| -

O
=
<
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Document prepared by:
I. Josa (CIEMAT), M. Ullan (IMB-CNM), I. Gonzalez (U. Oviedo), R. Vazquez (U. Barcelona), S. Heinemeyer
(IFT), J. Hernandez (CIEMAT) & S. Marti (IFIC)
Circulated for comments (29/0ctober/24)

Sent to CPAN ESPPU editorial team 5/November/24
Distributed to CPAN group contacts
Available at this link: RedlLHC ESPPU document

Summary of RedLHC document

HL-LHC program should be completed

The next big collider should be an ete- Higgs factory

In favour of building a new collider at CERN, after HL-LHC
In favour of FCC-ee

If CEPC in China or ILC in Japan — Reconsider
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Position for the 2025 European Strategy on Particle Physics Update
Spanish LHC network - Red Espanola para el LHC

INTRODUCTION

Particle Physics at the Large Hadron Collider at CERN is one of the main research areas of
the Spanish Particle, Astroparticle and Nuclear Physics community. More than 30% of the
research personnel working in experimental physics activities participate in the LHC
program; a strong community of theorists contribute to theoretical developments directly
related with LHC Physics. Participation in the LHC project is fully aligned with the Spanish
membership of CERN. Enormous efforts are invested to maximise the scientific,
technological and industrial returns.

HISTORICAL CONTRIBUTION TO LHC

Spanish HEP groups have made substantial contributions to the LHC experiments since their
conceptual phase (back to the 1990's), participating in the R&D activities for the development
of the experimental techniques, to the detector technical design and also to evaluate the
Physics potential of the experiments. Since then, members of our community have taken
important roles & assumed responsibilities in the construction, installation, commissioning
and operation of the detectors, as well as in the computing and the data preparation. We
have also led many of the physics groups as well as the data analysis groups, which
translated as the main authors of many of the experiments publications. Also, members of
the Spanish LHC community have been appointed for managerial roles in the different
collaborations.

The LHC project has proven to be a successful one as its research at the Run 1 and Run 2
LHC operation periods have been extremely fruitful. The discovery of the Higgs boson was a
major breakthrough in particle physics in the XXI century and thousands of new physics
results scrutinising the SM (with more and more precision measurements) and its possible
extensions were performed. The experimental and theoretical Spanish LHC researchers
have been key players in many of these forefront results.

LHC RUN 3 & HL-LHC

LHC is currently operating with twice the design instantaneous luminosity and an increased
collision energy of 13.6 TeV in Run 3. A total integrated luminosity of 300 fb' per experiment
(ATLAS and CMS, while 23 fb" for LHCb) is expected to be collected up to the end of the
Run 3 which is scheduled in July 2026.

Following a major upgrade (2026-2030), a completely new regime will be in place with
expected peak luminosities of 5 to 7.5 x 10* ecm? s”. This will mark the start of a new,
revolutionary, phase of the LHC program, the high luminosity phase, referred to as HL-LHC,
aiming to collect 3000-4000 fb"' of data at 14 TeV by ATLAS and CMS, and 300 fb' by LHCb.

In order to face the experimental challenges that HL-LHC will impose on the detectors, a
major upgrade of their equipment is required. Therefore, major upgrades in tracking
detectors, electronics of the calorimeter and muon systems, as well as improved trigger and
data acquisition systems have been designed. The projects are now moving towards the



https://indico.ific.uv.es/event/7664/contributions/25014/attachments/12720/18169/RedLHC_inputESPPU_2025.pdf

RedLHC Survey

Group answers (6)

ould CERN/EuUrope proceed wit

the preferred option or should
alternative options be considered if

China proceeds with the CEPC on the

announced timescale?

«ft Numero

11 Distribucion

ould CERN/EuUrope proceed wit

the preferred option or should
alternative options be considered if
Japan proceeds with the ILC in a

timely way?

ilt Numero

il Distribucion

ould CERN/EuUrope proceed wit
the preferred option or should
alternative options be considered if
the US proceeds with a Muon Collider
in a timely way?

i NUmero 1 Distribucion




