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Why European Particle Physics Strategy?

• Relation between ESFRI and CERN had to be clarified within the European 
Commission
v ESFRI, the European Strategy Forum on Research Infrastructures, is a 

strategic instrument to develop the scientific integration of Europe and 
to strengthen its international outreach.

v CERN’s convention  mandates  coordination of infrastructure of particle 
physics for Member States

• First ESFRI roadmap published in 2006, with 35 projects, the Roadmap was 
updated in 2008 bringing the number of RIs of pan-European relevance to 
44. Later updates 2008, 2010,  2016, 2018

• First European Particle Physics Strategy (EPPS) called by CERN Council in 
2005 and endorsed in 2006, latest update in 2013… next in 2020. 
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Strategy Group Remit for the 2006 EPPS

The Strategy Group shall aim:
• to enhance the visibility of existing European particle physics programs;

• to foster increased collaboration among Europe's particle physics 
laboratories and institutes;

• to promote a coordinated European participation in world-wide projects;

• to reiterate the CERN Council's 2004 position on the European strategy for 
the International Linear Collider;

• to encourage knowledge transfer to other disciplines, industries, and 
society;

• to outline priorities, at least implicitly;

• to consider time scales;

• to follow a thematic or project approach, whichever is more appropriate.
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The European strategy for particle physics 2006

General issues
1. European particle physics is founded on strong national institutes, 

universities and laboratories and the CERN Organization; Europe should 
maintain and strengthen its central position in particle physics.

2. Increased globalization, concentration and scale of particle physics make a 
well coordinated strategy in Europe paramount; this strategy will be defined 
and updated by CERN Council ... 

Scientific issues
3. the highest priority is to fully exploit the physics potential of the LHC… 

R&D for machine and detectors has to be vigorously pursued now and 
centrally organized towards a luminosity upgrade by around 2015.

4. a coordinated program should be intensified, to develop the CLIC 
technology and high performance magnets for future accelerators, and to 
play a significant role in the study and development of a high-intensity 
neutrino facility.

5. (ILC) … here should be a strong well-coordinated European activity, 
including CERN, through the Global Design Effort, for its design and 
technical preparation towards the construction decision, to be ready for a 
new assessment by Council around 2010.
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The European strategy for particle physics 2006

6. Council will play an active role in promoting a coordinated European 
participation in a global neutrino programme.
7. Council will seek to work with ApPEC to develop a coordinated strategy in 
areas of mutual interest.
8. Flavour physics and precision measurements at lower energies … the 
participation of European laboratories and institutes should be promoted.
9. Council will seek to work with NuPECC in areas of mutual interest, and 
maintain the capability to perform fixed target experiments at CERN.
10. Theory … new needs for theoretical calculations should be widely supported.
Organizational issues
11. Council will define and update the strategy
12. Council will prepare a framework for Europe to engage with the other 
regions of the world
13. Strengthen the relationship between the EU and the European PP strategy
14. Council will establish how the non-Member States should be involved in 
defining the strategy.
Complementary issues
15.-17. Communication and Education, Technology transfer forum, Cooperation 
with industry
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The European strategy for particle physics 2013

As in 2006, in 2013 17 recommendations
3 general issues
4 high priority large-scale scientific projects
5 other essential scientific activities
2 organizational issues
3 wider impact on society

The CERN Director-General is responsible for the implementation of the 
European Strategy for Particle Physics (CERN Council 2014) 

Tools
• CERN Medium-Term plan – updated every year for Council approval
• Laboratory Directors Group (Directors of major European Laboratories: 

CERN, CIEMAT, DESY, IRFU/Saclay, LAL/Orsay, NIKHEF, LNF/Frascati, 
LNGS, PSI, STFC-RAL.) – issues of common interest 

• RECFA visits to countries (~3 to 4 visits/year) – implementation at national 
level

• ICFA meetings (implementation in worldwide context)
• FALC (Funding Agencies for Large Colliders) – informal discussions
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EPPSU 2013 – General issues (3), 
DG report to Council September 2017
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EPPSU 2013 – High-priority large-scale projects(4), 
DG report to Council September 2017



LHC roadmap: Goal of 3’000 fb-1 by mid 2030ies

300

High Luminosity project (HL-LHC) 

30 fb-1
300 fb-1

3000 fb-1

Run 1 Run 3Run 2
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EPPSU 2013 – High-priority large-scale projects(4), 
DG report to Council September 2017
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EPPSU 2013 – Other essential scientific activities(5)
DG report to Council September 2017
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EPPSU 2013 – Other essential scientific activities(5)
DG report to Council September 2017
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EPPSU 2013 – Other essential scientific activities(5)
DG report to Council September 2017
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EPPSU 2013 – Other essential scientific activities(5)
DG report to Council September 2017
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EPPSU 2013 – Other essential scientific activities(5)
DG report to Council September 2017
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EPPSU 2013 – Wider impact on society(3)
DG report to Council September 2017
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EPPSU 2013 – Wider impact on society(3)
DG report to Council September 2017
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EPPSU 2013 - Implementation

Conclusions of CERN DG 

• Implementation of the 2013 ESPP update well advanced

• Emphasis is on strong partnership between CERN and Laboratories and 
Institutes across Europe

• Fostering also optimization of the resources on the global scale through 
collaborations worldwide and complementarities of activities

• In parallel, very actively preparing input to the next ESPP update with a 
variety of studies and activities
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Structure of the (2020) EPPSU process 

• Strategy update approval by Council (date fixed, May 2020)
• The strategy update is drafted by the European Strategy Group 

(ESG)
• The drafting is based on input from the community – collaborations, 

projects, national institutes, national roadmaps, individuals
• The input is collected by the Physics Preparatory Group (PPG)
• The PPG organizes the Open Symposium to discuss the proposals
• The PPG summarizes the input, the discussions and their conclusions 

in a Briefing Book
• The Briefing Book constitutes the input for the ESG for drafting 

the update
• The drafting of the strategy update takes place during a dedicated 

Drafting Session (the conclave of the EPPSU process)
• The organization is handled by the Strategy Secretariat
• All the groups are chaired by the Strategy Secretary
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Composition of the Strategy Secretariat

Members
- The Strategy Secretary - HA
- SPC chair – Keith Ellis
- ECFA chair – Jorgen D’Hondt
- Chair of the European Laboratory Directors Group – Lenny Rivkin

The European Laboratory Directors Group
- CERN
- CIEMAT
- DESY
- IRFU
- LAL
- NIKHEF
- LNF
- LNGS
- PSI
- STFC-RAL
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Composition of the PPG

Members
- The Strategy Secretary (chair)
- SPC chair
- ECFA chair
- Chair of the the European Laboratory Directors Group
- Four members recommended by the SPC
- Four members recommended by ECFA
- One representative appointed by CERN
- Representative(s) from Asia (≤2)
- Representative(s) from the Americas (≤2)

15 to 17 people  
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Composition of the ESG

Members
- The Strategy Secretary (chair)
- One representative  appointed by each CERN MS (22)
- One representative  appointed by each of the Labs 

participating in the European Laboratory Directors Group
including its Chairperson (9)

- CERN DG
- SPC chair
- ECFA chair
Invitees
- President of CERN Council
- One government representative from each AMS and OS (7+3)
- One representative from the European Commission
- Chairs of ApPEC, NuPECC, FALC, ESFRI
- Members of the PPG (17 - Secretariat)

62 to 64 people  
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Geographical distribution of CERN Users

US
2152
users
16%

Obser.
37%

Total
13222
users
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May.2020
Council to approve 

Strategy Update 
organisation &
input preparation by community

consultation & 
consensus building

Sept.2018
Council to launch the 

Strategy Update process & 
establish the PPG and ESG

June.2018
Council decision on 
venues and dates; 

Call for scientific input

March.2018
Call for nominations 

of the PPG and 
ESG members

March.2020
Strategy Update 

submitted to Council

Jan.2020
Strategy Update 
Drafting Session

Sept.2019
Physics Briefing 

Book available

May.2019
Open Symposium

Dec.2017
Call for proposals 

for venues for Open 
Symposium and 

Strategy Drafting 
Session

(deadline May 15, 2018)

2017 2018 2019 2020

Dec.2018
Closing submission 

community input

Physics results appearing 
after May 2019 will be taken 
into account in the process

European Particle Physics Strategy Update
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Input Template for the EPPSU 2020

The template for input to the process is in preparation.

Expected template layout:
• Cover page with abstract
• Core document of 10 pages (scientific context, objectives, methodology, 

readiness, expected challenges)
• Addendum (community, timeline, construction and operational cost, 

computing requirements)

The big detailed documents (reports and publications) will be used as links 
within the official input document.

Deadline:   December 18th 2018 
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Dmitri’s questions: Why now

By end of RunII (end of 2018) LHC will accumulate around 200 fb-1

If nothing found – getting to 3 ab-1 improves mass sensitivity by about 20%
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Dmitri’s questions: Why now

HL-LHC approved in September 2016; CERN needs to choose the next big 
project

• Hadron colliders
CERN: HE – LHC, pp 28 TeV - replace dipoles with 16T HTS Nb3Sn à 20T
CERN: FCC – pp 100 TeV,  80 to 100 km tunnel, 16 to 20T magnets
China: SppC – pp 35 to 65 TeV, 60 km to 100 km tunnel with 12T HTS à24T
• Electron-positron colliders
Kitakami:  ILC –linear collider, 250 GeV baseline (up to 31 km, upgrd. to 1 TeV)
CERN:      CLIC – linear collider, 380 GeV to 3 TeV (up to 50 km)
CERN:      FCC ee – circular collider, 240 to 350 GeV (80 to 100 km)
China:       CEPC – circular collider, 240 GeV (50 to 100 km)
• Muon collider – Higgs factory and energy frontier
Circular collider – 120 GeV to 5 TeV, 300 m long (neutrino factory a bonus)

• ep/eA collider – origin of mass (confinement)
Add e or p linac/circular acc. to existing facilities: EIC (BNL,Jlab), LHeC, …,
Chinese versions)



1983 : First studies for the LHC project

1988 : First magnet model  (feasibility)

1994 : Approval of the LHC by the CERN Council

1996-1999 : Series production industrialisation

1998 : Declaration of Public Utility & Start of civil 

engineering

1998-2000 : Placement of the main production contracts

2004 : Start of the LHC installation

2005-2007 : Magnets Installation in the tunnel

2006-2008 : Hardware commissioning

2008-2009 : Beam commissioning and repair 

2010-2035 : Physics exploitation

14 TeV proton-proton 
accelerator-collider built in 

the LEP tunnel

LHC (Large Hadron Collider)

Pb-Pb  (Pb-proton) collisions

A 27 km circumference collider…From F. Bordry



A large investment in 
advanced technology

Cost structure of the LHC accelerator

54%

12%

1%

1%

3%

2%

2%

15%

3%

2% 3% 2%

Magnets
Cryogenics
Beam dump
Radio-frequency
Vacuum
Power converters
Beam instrumentation
Civil Engineering
Cooling & ventilation
Power distribution
Infrastructure & services
Installation & coordination
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Dmitri’s other questions

• How can various projects/regions contribute to the strategy
Ø various communities should come together and submit their “road maps”
Ø regions will have representatives in the PPG and in the ESG

• Should the Dune experiment submit a white paper
Ø preferably within the neutrino road map, with detailed material linked

• May US scientists submit their proposals
Ø through European partners
Ø other tools still under consideration

• Who is coordinating the submission of proposals
Ø there is no formal coordination from the Strategy Secretariat, we are 

the recipients
Ø After the formal launch of the EPPSU in September 2018, a website will 

be available for submissions (from the CERN Council webpage)
• Who may clarify the arising question

Ø the Strategy Secretariat - EPPSU-Strategy-Secretariat@cern.ch
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Expected outcome

• The community is busy thinking about the future, driven by the 
physics case 

• Many exciting developments 
• The timelines of the various projects very uncertain

Ø Technology issues
Ø Funding issues

• Expect heated discussions during the EPPSU

OUTCOME – update of the existing strategy !!!
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Some references

ILC - Technical Design Report
CLIC - Conceptual Design Report
CepC - pre-Conceptual Design report
FCCee - The Fcc-ee Design Study
SSC - Higgs Factory and 100 TeV Hadron Collider: Opportunity for a New World 

Laboratory within a Decade
FCC - Web pages
SppC - pre-Conceptual Design report
HE-LHC – high field magnetic design
EIC – JLAB (MEIC Design Summary)
EIC – BNL (eRHIC Design Study: An Electron-Ion Collider at BNL)
VHEep - VHEeP: A very high energy electron-proton collider
Muon Collider - A muon collider as a Higgs factory



1/31/18 HA, PTF-Wroclaw 2017

ep/eA colliders
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SehC

CEIC1 = Chinese version
of Electron-Ion Collider
(“A dilution-free mini-COMPASS”)

MEIC1 = EIC@Jlab

eRHIC = EIC@BNL

LHeC = ep/eA collider  
@ CERN

CEIC2
MEIC2
HL-eRHIC
FCC-he


