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EU Strategy for Particle Physics 2020

Last update - June 2020 Highlights of an (ambitious) project:

- Successful completion of the High-Luminosity LHC

(focal point of EU particle physics)

- Ramp up R&D for advanced accelerator, detector and computing
(pre-requisite for all future projects)

- Highest priory facility after LHC: electron-positron collider acting as a "Higgs factory”

= mapping the Higgs sector an essential part of rich ambitious programme of precision
measurements and discoveries beyond the SM

= exploitation @ CERN within 10 yrs after full exploitation of HL-LHC (end 2038)

- Pursue technical and financial feasibility studies for a next-generation hadron collider
at highest possible energy (with electron-positron acting as possible first stage)

- Support neutrino projects in Japan and USA; cooperation with other (neighbouring) fields

More info : https://www.home.cern/news/news/physics/particle-physicists-update-strategy-
future-field-europe
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GT1/Terascale - 4 October 2024


https://www.home.cern/news/news/physics/particle-physicists-update-strategy-future-field-europe
https://www.home.cern/news/news/physics/particle-physicists-update-strategy-future-field-europe
https://www.home.cern/news/news/physics/particle-physicists-update-strategy-future-field-europe
https://www.home.cern/news/news/physics/particle-physicists-update-strategy-future-field-europe
https://www.home.cern/news/news/physics/particle-physicists-update-strategy-future-field-europe
https://www.home.cern/news/news/physics/particle-physicists-update-strategy-future-field-europe

EU Strategy for Particle Physics 2020

0 UPDATE O ROPEA RA

OR PAR D

Document link

‘ High-priority future

Initiatives

A. An electron- Eosnron ngg factory is the hlghest 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. Accomplishing these compelling
goals will require innovation and cutting-edge technology:

- the particle physics community should ramp up its R&D effort focused
on advanced accelerator technologies, in particular that for high-field
superconducting magnets, including high-temperature superconductors;

- Europe, together with its international partners, should investigate the technical
and financial feasibilitz of a future hadron collider at CERN with a centre-of-mass
energy of at least 100 TeV and with an electron-positron Higgs and electroweak
factory as a possible first stage. Such a feasibility study of the colliders and
related infrastructure should be established as a global endeavour and be
completed on the timescale of the next Strategy update.

The timely realisation of the eIectron-eos:tron International Linear Collider (ILC)

in Japan would be compatible with this strategy and, in that case, the European
particle physics community would wish to collaborate.

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

The European particle physics community must intensify accelerator R&D and
sustain it with adequate resources. A roadmap should prioritise the technology,
taking into account synergies with international partners and other communities
such as photon and neutron sources, fusion energy and industry. Deliverables for
this decade should be defined in a timely fashion and coordinated among CERN
and national laboratories and institutes.
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EU Strategy for Particle Physics 2020

| Other essential scientific
activities for particle physics

A. The quest for dark matter and the exploration of flavour and fundamental
symmetries are crucial components of the search for new physics. This search can

e done in many ways, for example through precision measurements of flavour
physics and electric or magnetic dipole moments, and searches for axions, dark sector
candidates and feebly interacting particles. There are many options to address such
physics topics including energy-frontier colliders, accelerator and non-accelerator
experiments. A diverse programme that is complementary to the energy frontier is an
essential part of the European particle physics Strategy. Experiments in such diverse
areas that offer potential high-impact particle physics programmes at laboratories
in Europe should be supported, as well as participation in such experiments in
other regions of the world.

B. Theoretical physics is an essential driver of particle physics that opens new,
daring lines of research, motivates experimental searches and provides the tools
needed to fully exploit experimental results. It also plays an important role in capturing
the imagination of the public and inspiring young researchers. The success of the
field depends on dedicated theoretical work and intense collaboration between the
theoretical and experimental communities. Europe should continue to vigorously
support a broad programme of theoretical research covering the full spectrum

~of particle physics from abslract fo phenomenological topics. The pursuit of
new research directions should be encouraged and links with fields such as
cosmology, astroparticle physics, and nuclear physics fostered. Both exploratory
research and theoretical research with direct impact on experiments should be
supported, including recognition for the activity of providing and developing
computational tools.

C. 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 supportm;ﬁor;aulhwstit—tn‘esﬂamﬁe?mgﬁes.
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.
Collaborative platforms and consortia must be adequately supported to provide
coherence in these R&D activities. The community should define a global

detector R&D roadmap that should be used to support proposals at the European
and national levels.

R — E—

D. Large-scale data-intensive software and comeuting infrastructures are an

essential ingredient to particle physics research programmes. The community faces
major challenges in this area, notably with a view to the HL-LHC. As a result, the
software and computing models used in particle physics research must evolve to meet
the future needs of the field. The community must vigorously pursue common,
coordinated R&D efforts in collaboration with other fields of science and industry,
to develop software and computing infrastructures that exploit recent advances
in information technology and data science. Further development of internal

policies on open data and data ereservation should be encouraged, and an
adequate level of resources invested in their implementation.

R —
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arXiv:1910.11775v2 [hep-ex] 10 Jan 2020

EU Strategy for Particle Physics 2020

CERN-ESU-004
10 January 2020

Physics Briefing Book
Input for the European Strategy for Particle Physics Update 2020

Electroweak Physics: Richard Keith Ellisl, Beate Heinemann® (Conveners)
Jorge de Blas*’, Maria Cepedaﬁ, Christophe Grojean2’7, Fabio Maltoni®, Aleandro Nisati'®,
Elisabeth Petit’ 1, Riccardo Rattazzilz, Wouter Verkerke'? (Contributors)

Strong Interactions: Jorgen D’Hondt'*, Krzysztof Redlich"® (Conveners)
Anton Andronicl6, Ferenc Siklér!” (Scientific Secretaries)
Nestor Armestolg, Daniél Boerlg, David d’EnterriaZO, Tetyana Galatyukﬂ, Thomas Gehrmann 22,
Klaus Kirch®, Uta Klein®, Jean-Philippe Lansbergzs, Gavin P. Salam®®, Gunar Schnell*’,
Johanna Stachelzg, Tanguy Pierogzg, Hartmut WittigSO, Urs Wiedemannzo( Contributors)

Flavour Physics: Belen Gavela31, Antonio Zoccoli*? (Conveners)
Sandra Malvezzi33, Ana M. Teixeira’ 4, Jure Zupan35 (Scientific Secretaries)
Daniel Aloni36, Augusto Ceccuccizo, Avital Dery36, Michael Dine”, Svetlana Fajfersg, Stefania Gori37,
Gudrun Hiller39, Gino Isidori22, Yoshikata Kuno40, Alberto Lusiani41, Yosef Nir36,
Marie-Helene Schune42, Marco Sozzi43, Stephan Paul44, Carlos Pena’! (Contributors)

Neutrino Physics & Cosmic Messengers: Stan Bentvelsen®, Marco Zito*®’ (Conveners)
Albert De Roeck 20, Thomas Schwetz”’ (Scientific Secretaries)

Bonnie Fleming48, Francis Halzen49, Andreas Haungszg, Marek Kowalskiz, Susanne Mertens44,

Mauro Mezzettos, Silvia Pascoliso, Bangalore SathyaprakashSI, Nicola Serra?? (Contributors)

Beyond the Standard Model: Gian F. Giudice®, Paris Sphicaszo’52 (Conveners)
Juan Alcaraz Maestreﬁ, Caterina Doglioni53, Gaia Lanfranchizo’54, Monica D’Onofri024,
Matthew McCullouthO, Gilad Perez®, Philipp Roloff”’, Veronica Sanz>>, Andreas Weiler*,
Andrea Wulzer*!%?° (Contributors)

Dark Matter and Dark Sector: Shoji Asai56, Marcela Carena®’ (Conveners)
Babette Débrich, Caterina Doglioni5 3 oerg J aeckel®®, Gordan Krnjai057, Jocelyn Monroe™®,
Konstantinos Petridissg, Christoph Weniger60 (Scientific Secretaries/Contributors)

Accelerator Science and Technology: Caterina Biscari®!, Leonid Rivkin® (Conveners)
Philip Burrows®, Frank Zimmermann®® (Scientific Secretaries)
Michael Benediktzo, Pierluigi Campana54, Edda Gschwendtnerzo, Erk Jensenzo, Mike Lamontzo,
Wim Leemans?, Lucio Rossi>’, Daniel Schulte®®, Mike Seidel®, Vladimir Shiltsev®,
Steinar Stapneszo, Akira Yamamoto?*%* (Contributors)

Instrumentation and Computing: Xinchou LouGS, Brigitte Vachon® (Conveners)
Roger J ones67, Emilia Leoglrande20 (Scientific Secretaries)
Ian Birdzo, Simone Campana20, Ariella Cattaizo, Didier Contardoﬁg, Cinzia Da Via69, Francesco Forti70,
Maria Gironezo, Matthias Kasemannz, Lucie Linssenzo, Felix Sefkowz, Graeme StewartZO( Contributors)

Editors: Halina Abramowicz'', Roger Fortyzo, and the Conveners
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EPPSU 2025: calendar

March 2025: deadline for submission of community input
June 23-27 2025: Open Symposium

Early Dec 2025: Strategy Drafting Session
June 2026: approval of the Strategy update by CERN Council - end of the process

eline of European Strategy update (I)

ouncil decision on
timeline of ESPP update
Call for nominations for
Strategy Secretary
Call for nominations for
ESG and PPG members
Announcement to the
community that March
2025 is deadline to submit
input
- Call for venue of Open
Symposium

- Council appointment of Strjtegy Secretary
and establishment of Secrgtariat
Coyncil establishment of #SG

DO ne for venue of Strategy Drafting Session

Sep 2024  Council decision on venue
for Strategy Drafting Session

June 23-27

Open Symposium

March 2025
- Colncil appointment
of PG members
- Council decision on Dec 2024
gh Symposium venue
Deadline for

submission of input
by the community

End Sept 2025

Submission of
Briefing Book to
ESG

Draft Strategy Document
submitted to Council for

feedback
Early Dec 2025 March-June 2026
End Jan 2026
Strategy Drafting Council discussion
Session of Draft Strategy
Document followed
by update of ESPP

From F. Gianotti's slides (Summer 2024)

—

GT1/Terascale - 4 October 2024



EPPSU 2025: calendar

eline of European Strategy update (I)

March 2025: deadline for submission of community input

June 23-27 2025: Open Symposium

Early Dec 2025: Strategy Drafting Session

June 2026: approval of the Strategy update by CERN Council - end of the process

ouncil decision on
timeline of ESPP update
Call for nominations for
Strategy Secretary

Call for nominations for
ESG and PPG members

We are here!

Announcement to the

community that March

2025 is deadline to submit

input June 23-27 Draft Strategy Document
- Call for venue of Open Sep 2024  Counfil decision on venue Open S . submitted to Council for

Symposium for #rategy Drafting Session pen Symposium feedback

March 2025 End Sept 2025 £y Dec 2025 March-June 2026
- Colncil appointment
of PG members End Jan 2026

- Council decision on Dec 2024
gh Symposium venue

Submission of

; ; Deadline for e Strategy Draftin Council discussion
- Council appointment of Strjitegy Secreta qy 9
anc'jJ esltab?i';hlment of Secr, tar?ayt v submission of input Eg(gflng Book to Session of Draft Strategy
Coyncil establishment of #SG by the community Document followed
Done |for venue of Strategf/Drafting Session by update of ESPP
L] .' L]
From F. Gianotti's slides (Summer 2024)
— —
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EPPSU 2025: ESG "remit"”

‘@):, European Strategy Group (ESG) remit Approved by Council in June

The remit of the European Strategy Group (ESG), established in June 2024, is to develop an update of the European Strategy
for Particle Physics and submit it for approval by the 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.

The ESG should take into consideration:

O the input of the particle physics community;

O the status of implementation of the 2020 Strategy update;

O the accomplishments over recent years, including the results from the LHC and other experiments and facilities worldwide,
the progress in the construction of the High-Luminosity LHC, the outcome of the Future Circular Collider Feasibility Study,
and recent technological developments in accelerator, detector and computing; the international landscape of 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.

The ESG should review and update the Strategy and add other items identified as relevant to the field, including accelerator,

detector and computing R&D, the theory frontier, actions to minimise the environmental impact and to improve the sustainability

of accelerator-based particle physics, the strategy and initiatives to attract, train and retain the young generations, public engagement
and outreach.

The ESG should submit the proposed Strategy update to the Council by the end of January 2026.

From F. Gianotti's slides (Summer 2024)
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EPPSU 2025: Key points

“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.”

F. Gianotti (Summer 2024)

— —
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EPPSU 2025: French contribution

IN2P3/CNRS & IRFU/CEA, document de 10 pages; Steering - L. Vacavant & N. Besson

GT1 : Standard Model and beyond [IRN Terascale] (4/10 & 13/11)
Fabrice Couderc, Marie-Hélene Genest, Ana M. Teixeira

GT2 : Flavour physics and fundamental interaction tests [GDR Intensity Frontier]
Yasmine Ahmis, Giulio Dujany, Christopher Smith (6/11)

GT3 : Neutrinos (especially Long-baseline) [IRN Neutrinos] (9/10)
Sara Bolognesi, Stephane Lavignac, Anselmo Meregaglia

GT4 : QCD and heavy ion collisions [GDR QCD] (19/09)
Cyrille Marquet, Carlos Munoz Camacho, Michael Winn

GTS Scenarios (16/12)
Cristinel Diaconu, Jeremy Andrea, Maarten Boonekamp et Stéephane Monteil

Direct input deadline: 25 October online depository - https://survey.in2p3.fr/ESPPU

Symposium 20-21 January 2025 (Jussieu)

GT1/Terascale - 4 October 2024


https://survey.in2p3.fr/ESPPU
https://survey.in2p3.fr/ESPPU

EPPSU 2025: french contribution

Preparing the GT1 Contribution: 2 meetings
- Today

- First session of the coming Terascale meeting (Lyon, IP2l) - 13 November

Today: overview of the evolution of the global context and challenges since last update

Review highlights of EPPSU2020 on aspects which are at the core of GT1
Electroweak Physics & SM precision tests
Strong Interactions
Beyond the SM
Dark matter and dark sectors
Instrumentation (R&D) and computational challenges

|| speaker®

Thanks £ Contripution?
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EPPSU 2025: french contribution

Preparing the GT1 Contribution: 2 meetings
- Today

- First session of the coming Terascale meeting (Lyon, IP2l) - 13 November

Today: overview of the evolution of the global context and challenges since last update

Review highlights of EPPSU2020 on aspects which are at the core of GT1
Electroweak Physics & SM precision tests
Strong Interactions
Beyond the SM
Dark matter and dark sectors
Instrumentation (R&D) and computational challenges

Start discussing, and identify the points we wish to highlight in our contribution!

Just "raise your hand" in your Zoom connection '_

Envisage (in)direct contribution to preferred and alternative scenarios (GTS)?
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EPPSU 2025: french contribution - Il

Next time: which are the key-points to discuss and emphasise in the GT1 contribution?

1) Physics problems that remain "beacons” for future machines - Physics cases
Higgs sector / new resonances / ...
Which can only be addressed with a given experimental setup (energy/precision/...)
Best approach? Challenges (precision, computational tools, ...)

2) Prospects for machines (EU, JP, CH, US, ...)
Comparative physics programme ; R&D status

3) Increasing the sustainability - ideas to reduce environmental impact (dedicated group!)
4) Realistic options: if not ... then...
5) Other non-collider experiments that should be prioritised: what they can uniquely probe?
6) Updates to the HL-LHC projections given the progress made since 2020

either in terms of reach due to improved techniques / reduced systematics

or in terms of focus (EFT vs models gathering more interest) ...

7) 77?7 Please contribute !! (all of you - especially younger generations!)
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