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Timeline for the update of the
European Strategy for Particle Physics

Deadline for the

Council appointment of the Deadline for the Open submission of final
members of the PPG and submission of main S . national input in advance Submission of the draft
degcision on the venue for the input from the ymposium of the ESG Strategy strategy document to
Open Symposium community Drafting Session the Council
End September 2024 31 March 2025 23-27 June 2025 14 November 2025 End January 2026
December 2024 26 May 2025 End September 2025 1-5 December 2025 March and June 2026
Council decision on the . —
Deadline for the Submission of the ESG Strate Discussion of the draft strate
P forg:-e;flti_ﬁG submission of additional “Briefing Book” to Drafti i document by the Council and
Sessi ay ing national input in the ESG rafting updating of the Strategy
ession advance of the Open Session

Symposium



ESPP process in Finland

In Finland “Town hall discussion” during the Particle
Physics Days in 2024.
Questionnaire for Finnish physicists in the beginning
of the year.
— Very low number oof responses, thus several
group leaders were also contacted before the
submission of Finnish input.

31.3.2025 Submission of input from Finland
(coordinated by K. Huitu/HIP)

Together with Nordic RECFA representatives
a Nordic ESPP meeting was organized in Uppsala 7-
8.5.2025.

26.5.2025 There was a possibility for additional
national input

— We did not update the Finnish input in this
phase.

Another Nordic meeting for ESPP was organized
online on 22.10.2025.

— This time also Baltic countries participated.
14.11.2025 the final national input will be submitted.

Invited talks in the Uppsala ESPP meeting

—14:40 Plenary talks 9 Higgsalen (10132) (Ansgtré.. &~
Conveners: Arnaud Ferrari (Uppsala University (SE)), Prof. Farid Ould-Saada (University of Osla (NO))

Theory motivation for future colliders @50m @~
Speaker: Tevong You (King's College London)
2025 - 04 - Swede...

PPhysics prosp: at future facilities - il | perspecti @s0m &~
Speaker: Karl Jakobs (University of Frelburg (DE))
ESPP_Nordic_202..

Invited talks in the online Nordic-Baltic ESPP meeting

)
)

Physics Briefing Book Summary - Electroweak and Higgs Q50m @~

Speaker: Jorge de Blas (Universidad de Granada (ES))

EW_Higgs_Physic..

Project Comparison Summary ®50m &=
Speaker: Gianluigi Arduini (cERN)

Copenhagen_221.. [ Copenhagen_221..



A lot of interesting discussions in the ESPP meetings:

There were several very interesting panel discussions:

THURSDAY 8 MAY

[ZZ 1 — 11:00 Panel discussions 9 Sonja Lyttkens (101127) (Ang.. @& =

ECR ives for the future of particl i [CRTN~ 2
Speakers: Dr Alexander Burgman (bepart rolm Universty), Amau Morancho Tarda (University of Copenhagen (040), Erik
Walin (Lund Universiy (SE3), Laura Huhta (Unive la (FO) Ruber\ Guevara (University of Oslo

Non-collider experimental particle physics and theory
Speakers: Prof. Anna Lipniacka (University of Bergen (NQ)), Erin O'Sullivan, Katri Huitu (University of Helsink)), Leif Lonnblad (Lund University
sE£)), Valentina Santoro (£ss)

LA — 11:30 il ® 30m

LREL — 1230 Panel discussions 9 sonja Lyttkens (101121) (Ang.. @ =

Synergies in collider physics, instrumentation and computing [CRIN 2%
Speakers: Axel Gallen (Uppsala Uri £)), James Catmore 0slo (0), Kenneth Osterberg (HelsinkiInstitute of Physics (FI)},
Mogens Dam (University of Cope o)), Richard Brenner (Uppsa sty (SE)Y

& Google doc

In the Nordic-Baltic meeting most of the countries shared the view of
FCC belng the best option.
Hotwever Norway was strongly supporting linear collider as an
option
- On the other hand, Sweden didn’t want to list any altemative
options, just FCC to guarantee the best possibilities for the success
fof FCC.

Synergies were found in collider physics, instrumentation and computing:

Synergies in computing: common (distributed) infrastructure (like NDGF),
c?mgnon development for usage of no-dedicated computing (like HPCs / GPUs
etc..

- How will distributed computing evolve in the Nordic countries?

. Fewer/no dedicated grid sites?

. More use of academic HP C / commercial services?

. More GP Us with low-precision cores and fewer CPUs?
- Synergies in quantum computing

. Access to quantum computing resources

. Development for HEP applications

Synergies in software development

- GPUs; using ML workflows in bulk production

- Writing performant/modem software

. Possibility for Nordic workshop? Quite some involvement from nordic countries

- Training

- How can people from different experiments collaborate on software?
Synergies in detector development

- Hybrid pixel sensors, MAPS

- TPC with MPGD readout

- Detector design optimization (|n terms of physics performance, detector
performance, cost etc...) using A

- Possibility for a Nordic detector concept’?
Synergies in collider physics
- Membership of new experiments coordinated across the Nordic countries?
- Physics analysis topics coordinated across the Nordic countries?
- Joint activities on cross-experiment topics?
. Theory
. Statistical methods and ML for data analysis



Short answers to original questions

a) Which is the preferred next major/flagship collider project for CERN?
FCC-ee

b) What are the most important elements in the response to (a)
i) Physics potential
Precision studies of Higgs boson, electroweak precision measurements
ii) Long-term perspective
Bridge between LHC and FCC-hh; key for the future of CERN
iii) Financial and human resources: requirements and effect on other projects
Will tie most resources in the field starting 2040 for the next 20 years
iv) Timing
Would be better if online earlier to better compete with CEPC
v) Careers and training

Important opportunity for the younger generation to choose a career in the field, without a new project after LHC
many talented people might choose another field
vi) Sustainability
Reusing tunnel for FCC-hh after FCC-ee is an optimal use of resources



Short answers to original questions

c) Should CERN/Europe proceed with the preferred option set out in (a) or should alternative options be
considered:
i) if Japan proceeds with the ILC in a timely way?
Keep (a), possibly go directly to FCC-hh.
ii) if China proceeds with the CEPC on the announced timescale?

Finland should engage with a small effort to learn; similar motivation as the engagement in Tevatron in
preparation for LHC. Keep (a), possibly go directly to FCC-hh.

iii) ifthe US proceeds with a muon collider?
Interesting option to engage with a small effort if US goes ahead, but keep (a)
iv) if there are major new (unexpected) results from the HL-LHC or other HEP experiments?

Only if something new in the 0.5-1 TeV mass range turns up at the HL-LHC, a linear collider at CERN would
be a realistic option

d) Beyond the preferred option in 1a), what other accelerator R&D topics (e.g. highfield magnets, RF
technology, alternative accelerators/colliders) should be pursued in parallel?

At least high-field magnets and RF technology development should be pursued in
parallel.



Short answers to original questions

e) What is the prioritised list of alternative options if the preferred option set out in 1a) is not
feasible (due to cost, timing, international developments, or for other reasons)?

A linear collider at CERN if it is affordable
f) What are the most important elements in the response to 1e)? (The set of considerations in 1b
should be used).

Physics potential: precision studies of Higgs boson, electroweak precision measurements, new
physics studies in case HL-LHC finds something new in 0.5-1 TeV range.

Long-term perspective: CERN future.

Career and training: important opportunity for the younger generation to choose a career in the
field, without a new project after LHC many talented people might choose another field.



Questions on non-collider projects and other fields

a) What other areas of physics should be pursued, and with what relative priority?

Precision frontier with experiments looking for very rare processes like neutron-antineutron oscillation
at ESS; astroparticle physics, including gravitational waves as a new tool; nuclear physics research
employing radioactive ion beams

b) What are the most important elements in the response to 2a)? (The set of considerations in 1b should be
used).
Physics potential: answer unanswered questions within the standard model. career and training:
involvement in smaller experiments is an excellent training ground since one is required to participate
in various aspects.
c) To what extent should CERN participate in nuclear physics, astroparticle physics or other areas of science,
while keeping in mind and adhering to the CERN Convention? Please use the current level and form of activity
as the baseline for comparisons

CERN should maintain its current level of involvement in nuclear and astroparticle physics experiments
as well as in climate research.



New questions discussed in the October
ESPP meeting (responses of Finland)

1. What is the preferred large-scale post-LHC accelerator for CERN?

FCC-ee. Even if China would build CEPC, the FCC-ee might still be the correct machine to build. However, going
directly to FCC-hh could also be considered.

European Commission considers a new collider important for Europe. Significant private funds have already
been collected for the project; thus, it looks increasingly feasible.

2. What is the preferred alternative, if the preferred option is not feasible?

A linear collider at CERN if it is affordable. However, currently it looks like all the alternatives will not offer any
significant cost savings compared to FCC. LEP3 may be an interesting option but is limited in the physics aspects.

3. What is the preferred alternative, if the preferred option would not be competitive?

Linear collider, however, important aspects are the physics potential: precision studies of Higgs boson,
electroweak precision measurements, new physics studies in case HL-LHC finds something new in 0.5-1 TeV
range. Long-term perspective: future of CERN. Career and training: important opportunity for the younger
generation to choose a career in the field, without a new project after LHC many talented people might choose
another field.



Planned submission for November (14.11.) final update
- defining answers still in progress

1. What is the preferred large-scale post-LHC accelerator
for CERN?

FCC-ee, going directly FCC-hh could be an option
depending on what China decides about CEPC. In any
case, it is important to make the decision about FCC as
early as possible.

2. What is the preferred alternative, if the preferred
option is not feasible?

A linear collider at CERN. However, currently it looks like
all the alternatives to FCC will not offer any significant cost
savings compared to FCC.

3. What is the preferred alternative, if the preferred
option would not be competitive?
A linear collider at CERN. Even European Commission

considers a new collider important for the future of physics
in Europe.




Thank You.
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