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My most sincere apologies for my absence today. 
 
The announce delay of my first flight on Monday was a clear prelude of 
missing my second flight to Kharkiv. And due to a strike of airline pilots in 
Brussels, there were no options to reach other airports. 
 
I wish you a fruitful meeting. 

 
Jorgen D’Hondt 

May 14th, 2018 
Brussels 



The European Committee for Future Accelerators (ECFA) is a 
representation of the European Particle Physics community with delegates 
from typically all major laboratories, research centres and universities. 
 
The main aims of ECFA are to contribute to the long-range planning of 
European high-energy physics facilities (accelerators, large-scale facilities 
and equipment), to ensure a good balance between the roles of 
international and national laboratories and university institutes in research in 
this field, and to foster close relations between research and education in 
high-energy physics and other fields. ECFA also monitors the conditions for 
research and the sharing of facilities between physicists, irrespective of 
nationality and origin, as conducive to a successful collaborative effort.  
 
The above aims are achieved through regular Plenary ECFA meetings and 
dedicated country visits of Restricted ECFA. 



Traditionally, all CERN Member States, Associate Member States and 
Observer States are members of ECFA, although this is not mandatory. 
Membership of ECFA entails the nomination of delegates to PECFA. The 
number of these delegates is not fixed and depends on the needs and the 
size of the community.  
 
Also traditionally, all new ECFA member countries are visited by RECFA 
with the aim of understanding the goals and the needs of their high-energy 
physics community. The findings are reported to the national funding 
authorities, and ECFA’s experience is that these visits have a very positive 
impact on the activities of the community concerned. Should Ukraine decide 
to join ECFA, a visit by RECFA would be on ECFA’s list of priorities.  
 
Accordingly a letter of invitation was communicated to Prof. Borys Grinyov 
and Dr Anatolii Zagorodniy, the Council delegates of Ukraine.  



Some historical 
notes 



Source:  
The Economist 
July 4th, 2012 
 
 
 
 
 
 
 
 
 
The clear need for 
long-term planning in 
our research field. 
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Particle Physics today 
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Particle Physics today 

description ≠ understanding 
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Particle Physics today 

add your  
own 
design 

description ≠ understanding 

new physics 
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Particle Physics today 

add your  
own 
design connection 

description ≠ understanding 

new physics 
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TODAY 

Higgs discovery (2012) 

Start data taking at the LHC (2010) 

European Particle 
Physics Strategy (2013) 

Start data 
taking HL-LHC 

(2026) 

Need to agree on a long-term 
strategy for Particle Physics 
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TODAY 

Higgs discovery (2012) 

Start data taking at the LHC (2010) 

European Particle 
Physics Strategy (2013) 

European Particle 
Physics Strategy (2020) 

Start data 
taking HL-LHC 

(2026) 

Future 

Need to agree on a long-term 
strategy for Particle Physics 



CERN, the European Laboratory for global collaboration 
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European 
institutions are 

involved in 
Particle Physics 

experiments 
worldwide 

13342 users 
 

60% from  
member states 



CERN and the LHC – colliding protons & ions 

•  Running at 13 TeV, beyond design luminosity, goal is 300/fb by end of Run3 
 

•  HL-LHC approved by Council in June 2016, goal is 3000/fb by ~2037 

•  Accelerator and detector upgrades on schedule for timely installation 
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The role of  the LHC 

unique 
exploration 
of the TeV 

scale connection 

a MORE PRECISE and more 
COMPLETE description new physics 
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With the LHC towards 
a more profound 
understanding 

Picture from Flip Tanedo @ Quantum Daires 



Some physics results of the LHC – scalar sector 
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Some physics results of the LHC – Standard Model 
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Some physics results of the LHC – SUSY searches 

Several strategies to search 
phenomena of supersymmetry. 
 
The production of a pair of stop 
quark pairs is searched for in 
several decay channels. 



A broad range of 
ongoing SUSY 
searches 
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LSP m⋅+(1-x)Mother m⋅ = xIntermediatem
For decays with intermediate mass,

0 GeV unless stated otherwise  ≈ 
LSP

 Only a selection of available mass limits. Probe *up to* the quoted mass limit for  m
*Observed limits at 95% C.L. - theory uncertainties not included
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The role of  the LHC 

our initial 
designs are 
not accepted 
by Nature connection 

from a BETTER description 
towards a more PROFOUND 

understanding new physics 



High-Luminosity LHC:  300/fb (by 2023)  !  3000/fb (by 2037) 

24 

Civil engineering 

Detector upgrades are well 
planned as well 



The 2013 European Particle Physics Strategy 

25 

“CERN should undertake design studies for accelerator projects in a global 
context, with emphasis on proton-proton and electron-positron high-energy 
frontier machines. These design studies should be coupled to a vigorous 
accelerator R&D programme, including high-field magnets and high-gradient 
accelerating structures, in collaboration with national institutes, laboratories and 
universities worldwide.” 



Compact Linear Collider (CLIC) 

26 

CERN-2016-004 
arXiv:1608.07537	  

	  
CLIC aims at an acceleration 
gradient of 100 MV/m. A drive 
beam is decelerated in dedicated 
Power Extraction and Transfer 
Structures (PETS), and the 
generated RF power is transferred 
to the main beam.  



CLIC – some physics highlights 

H. Abramowicz et al, Eur. 
Phys. J. C77 (2017) 475  

Higgs characterization  
Precision on top quark Yukawa of ~4% and Higgs self-
coupling of ~20%. 
 

Staged approach 
First period around the top quark pair threshold, 
thereafter increase the energy up to 3 TeV to search for 
new phenomena. 
 

P. Burrows @ ICFA Seminar 2017 



CLIC roadmap 

CLIC working on an implementation plan & cost reduction as 
input to European Particle Physics Strategy 



The 2013 European Particle Physics Strategy 
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“There is a strong scientific case for an electron-positron collider, … Europe 
looks forward to a proposal from Japan to discuss a possible participation.” 

 

Waiting for a statement from the Japanese Government for their 
willingness to host ILC before end of 2018  



International Linear Collider (ILC) 

~1800 cryomodules of ~12m 

~16000 superconductive cavities of ~1m 

in Liquid He vessel 



International Linear Collider (ILC) –  500 GeV  !  250 GeV 
Cost reduction both by scaling from 500 GeV to 250 GeV with a focus on Higgs 
physics, and by technological innovations on the superconducting materials (Nb) and 
cavity construction (surface process). Physics Case for the 250 GeV Stage of the ILC, arXiv:1710.07621  

Higgs factory 



International Linear Collider (ILC) – physics potential 

Physics Case for the 250 GeV Stage of the ILC, arXiv:1710.07621  

With linear colliders one has 
excellent zoom-in capabilities  

for many terms 



Linear Collider detector & physics studies: Europe engaged 

33 

The LCC physics & detector directorate is responsible for activities 
that advance the physics and detectors of the linear collider.  
 
Three detector concepts: 
 

•  ILD: 71 institutions mostly from the European Region 

•  SiD: 24 institutions many from the European Region 

•  CLICdp: 29 institutions mostly from the European Region 

CLICdp 

ILD 

SiD 

Three detector R&D groups: 
 

•  CALICE: 57 institutions 
mostly from the European 
Region 

•  LCTPC: 32 institutions many 
from the European Region 

•  FCAL: 14 institutions mostly 
from the European Region 
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Future Circular Collider (FCC) 

~16 T ⇒ 100 TeV pp in 100 km 

•  pp-collider (FCC-hh)                     
main emphasis, defining 
infrastructure requirements  

•  e+e- collider (FCC-ee)               
as potential first step 

•  HE-LHC with FCC-hh 
technology 

•  p-e collider (FCC-he) option 
•  µµ colider (FCC-µµ) option 



Future Circular Collider (FCC) – proton collider 

Top Yukawa coupling 
Measurement to 1% precision 
 

Higgs self-coupling 
Measurement to 3-5% precision 
 
Higgs invisible decay Branching Ratio 
Sensitivity down to 3-5 x 10-4 

 
Top quark production 
Cross section increases x35 
compared to LHC at 14 TeV, and 
might collect up to 1012 top quarks 
 
New physics phenomena 
In general direct sensitivity to 
processes with mass scales up to 
10-40 TeV. 
 

Higgs production 
Compared to LHC at 14 TeV the cross section increases 
with a factor of about 16 at NNNLO. Together with a 
larger luminosity, one can expect 60-400x more events. 

Anastasiou et al, 1602.00695 
 
gg à h 
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Future Circular Collider (FCC) – lepton collider luminosities 



FCC – some physics objectives 

ability to test 
our new 

designs or to 
find yet 
unknown 

elements up to 
10-40 TeV 

extreme zoom-in capabilities  
for about all terms 



SC Magnet R&D – 16 T magnets would allow doubling the energy of the LHC machine (HE-LHC) 
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EuroCirCol WP5 (until 2019) 
Feed the FCC CDR with a 
baseline design and a cost 
model for 16 T magnets 
 
 
 

HiLumi LHC 
To make space for the new HL-
LHC collimators, replace a 
standard dipole by a pair of 
shorter 11 T dipoles producing 
the same integrated field demonstrator short 

dipoles perform well 



Future Circular Collider (FCC) 

39 



Accelerator R&D – Advanced Novel Accelerators (ICFA Panel) 
 

ALEGRO (Advanced LinEar collider study GROup, for a multi-TeV Advanced Linear Collider) 
Workshop (March 2018 in Oxford): http://www.physics.ox.ac.uk/confs/alegro2018/index.asp  
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The objective of this first 
ALEGRO workshop was 
to prepare and deliver, by 
the end of 2018, a 
document detailing the 
international roadmap 
and strategy of Advanced 
Novel Accelerators 
(ANAs) with clear 
priorities as input for the 
European Particle 
Physics Strategy Update. 

from R.Assman @ ALEGRO workshop 



The 2013 European Particle Physics Strategy 
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“Experiments studying quark flavour physics, dipole moments, charged-lepton 
violation and performing other precision measurements ... with neutrons, muons 
and antiprotons may give access to higher energy scales than direct particle 
production ... They can be based in national laboratories, with a moderate cost 
… Experiments in Europe with unique reach should be supported, as well as 
participation in experiments in other regions of the world.” 

new 
designs 



Electric Dipole Moment (EDM) 
Separation of particle charge along angular momentum axis.  
The EDM in the Standard Model is negligible (SM EDM electron 10-38 e-cm, best limit 
is 8.7 x 10-29 e-cm at 90% CL), if non-zero it violates symmetries like P, T, CP. 

Measure Larmor frequency shift 

Variety of systems used from 
neutrons and electrons to atoms 
and molecules. 

B. Lauss, nEDM Workshop 2017 

ICFA Seminar 2017 
W.Ootani 



43 Credit: Johan Jarnestad / ESS 
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Aerial view October 2017 

ESS is working with 15 nations, nearly 40 European in-kind partner 
institutions, and more than 130 collaborating institutions worldwide. 



Important as well for the European Part. Phys. Strategy 
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FROM CERN TECHNOLOGIES … 

… TO SOCIETY 

for more information: kt.cern 

•  Since 2011 CERN signed 
more than 250 licenses 
and other kind of 
agreements with industry 
and other partners 

•  Ever year several tens of 
new technology 
disclosures (91 in 2016) 

•  18 new start-ups are 
using CERN technologies 
since 2012 

 
 

Applications in society 
are as well important to 

motivate large scale 
experiments. 



European Particle Physics and Particle Therapy 

46 information from Manjit Dosanjh, “From Particle Physics to Medical Applications”, IOP Publishing 2017, Bristol, UK 

European Network for Light Ion Therapy (ENLIGHT) since 2002 



European Particle Physics and Particle Therapy 

47 information from Manjit Dosanjh, “From Particle Physics to Medical Applications”, IOP Publishing 2017, Bristol, UK 

European Network for Light Ion Therapy (ENLIGHT) since 2002 
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TODAY 

Higgs discovery (2012) 

Start data taking at the LHC (2010) 

European Particle 
Physics Strategy (2013) 

European Particle 
Physics Strategy (2020) 

Start data 
taking HL-LHC 

(2026) 

Future 

The European Particle Physics community is 
ready to initiate its Strategy Update 



49	  

Key	  objec)ves	  set	  by	  CERN	  Council	  

•  Deliver	  by	  May	  2020	  an	  update	  of	  the	  European	  ParCcle	  Physics	  Strategy	  in	  a	  
global	  context	  

	  
•  This	  strategy	  or	  vision	  will	  thereaKer	  be	  a	  roadmap	  for	  funding	  agencies	  and	  

laboratories	  to	  define	  concrete	  research	  programmes	  

	  



50	  

CERN	  Council	  approved	  the	  Strategy	  Secretariat	  

Council	  appointment,	  September	  2017:	  

•  H.	  Abramowicz	  (Chairperson)	  
•  J.	  D’Hondt	  (ECFA	  Chairperson,	  ECFA:	  European	  Commi0ee	  for	  Future	  Accelerators)	  
•  K.	  Ellis	  (SPC	  Chairperson,	  SPC:	  Science	  Policy	  Commi0ee	  @	  CERN)	  
•  L.	  Rivkin	  (European	  LDG	  Chairperson,	  LDG:	  Lab	  Directors	  Group)	  

•  Contact:	  EPPSU-‐Strategy-‐Secretariat@cern.ch	  
	  

Responsible	  for	  the	  organisaCon	  
of	  the	  process.	  



51	  

European	  Par)cle	  Physics	  Strategy	  Update	  



52	  

General	  consideraCons	  by	  the	  Strategy	  Secretariat:	  
	  
•  The	  Strategy	  Update	  process	  follows	  a	  bo`om-‐up	  approach	  
•  To	  facilitate	  the	  bo`om-‐up	  approach	  an	  Open	  Call	  for	  input	  reaching	  out	  to	  all	  members	  of	  the	  

parCcle	  physics	  community	  is	  issued;	  including	  research	  groups,	  research	  networks	  or	  
collaboraCons,	  laboratories,	  universiCes,	  (inter)naConal	  insCtuCons	  and/or	  organisaCons.	  

•  The	  aim	  is	  to	  gather	  all	  relevant	  input,	  e.g.	  on	  scienCfic	  projects,	  posiCon	  papers,	  naConal	  
roadmaps,	  etc.	  

•  The	  concrete	  scienCfic	  input	  will	  be	  considered	  by	  the	  Physics	  Preparatory	  Group	  (PPG)	  towards	  
the	  organisaCon	  of	  the	  Open	  Symposium	  and	  to	  deliver	  the	  Physics	  Briefing	  Book.	  

•  Other	  inputs	  will	  be	  consider	  by	  the	  European	  Strategy	  Group	  (ESG)	  to	  draK	  the	  Strategy	  Update.	  
	  

Call	  for	  input	  



53	  

General	  consideraCons	  by	  the	  Strategy	  Secretariat:	  
	  
•  The	  Strategy	  Update	  process	  follows	  a	  bo`om-‐up	  approach	  
•  To	  facilitate	  the	  bo`om-‐up	  approach	  an	  Open	  Call	  for	  input	  reaching	  out	  to	  all	  members	  of	  the	  

parCcle	  physics	  community	  is	  issued;	  including	  research	  groups,	  research	  networks	  or	  
collaboraCons,	  laboratories,	  universiCes,	  (inter)naConal	  insCtuCons	  and/or	  organisaCons.	  

•  The	  aim	  is	  to	  gather	  all	  relevant	  input,	  e.g.	  on	  scienCfic	  projects,	  posiCon	  papers,	  naConal	  
roadmaps,	  etc.	  

•  The	  concrete	  scienCfic	  input	  will	  be	  considered	  by	  the	  Physics	  Preparatory	  Group	  (PPG)	  towards	  
the	  organisaCon	  of	  the	  Open	  Symposium	  and	  to	  deliver	  the	  Physics	  Briefing	  Book.	  

•  Other	  inputs	  will	  be	  consider	  by	  the	  European	  Strategy	  Group	  (ESG)	  to	  draK	  the	  Strategy	  Update.	  
	  

Call	  for	  input	  

Pragma)cally,	  general	  guidelines	  are	  provided	  to	  facilitate	  
both	  the	  collec)on	  of	  the	  input	  and	  its	  use	  by	  the	  PPG	  and	  the	  

ESG;	  i.e.	  be	  brief,	  comprehensive	  and	  self-‐contained.	  
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Open	  call	  to	  all	  members	  of	  the	  par)cle	  physics	  community	  
Extract	  from	  the	  Open	  call	  circulated	  within	  the	  community	  
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Guidelines	  for	  submiEng	  input	  

February 2018 

  
 

Contact:  
EPPSU-Strategy-Secretariat@cern.ch  

 
 
 

Guidelines for submitting input for the 2020 update of the 
European Strategy for Particle Physics 

 
 
Cover page (1 page) 
Each document submitted should carry a single cover page containing no more 
than the title, the contact person(s) and an abstract.  
 
Comprehensive overview (maximum 10 pages) 
This core part of the document must be no more than 10 pages long (excluding the 
cover page) and must provide a comprehensive and self-contained overview of the 
proposed input. It should address: 

x scientific context, 
x objectives, 
x methodology, 
x readiness and expected challenges. 

 
Addendum 
A separate addendum is to be provided addressing the following topics (where 
relevant): 

x interested community, 
x timeline, 
x construction and operational costs (if applicable), 
x computing requirements. 

 
Format and deadline for submission 
The cover page and the comprehensive overview are to be submitted as a single 
file,	   the	   “main	   document”,	   in portable document format (pdf) by 18 December 
2018. The addendum is to be submitted as a separate file by the same deadline. A 
dedicated submission portal will be available on the EPPSU website as of October 
2018, once the Strategy update has been formally launched by the Council at its 
September 2018 Session. The link to the EPPSU website will appear on the CERN 
Council’s	   web	   pages	   - https://council.web.cern.ch/en - and be widely 
communicated through the appropriate channels. 
 
Distribution 
Both documents submitted (main and addendum) will be passed on to the Physics 
Preparatory Group (PPG) and the European Strategy Group (ESG). Unless 
explicitly requested otherwise, they will also be made public. The option not to 
make either document public will be available upon submission via the dedicated 
portal. 

The	  mandatory	  addendum	  has	  no	  
strict	  page	  limit,	  but	  should	  be	  

comprehensive	  and	  self-‐
contained.	  
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Guidelines	  for	  submiEng	  input	  

February 2018 

  
 

Contact:  
EPPSU-Strategy-Secretariat@cern.ch  

 
 
 

Guidelines for submitting input for the 2020 update of the 
European Strategy for Particle Physics 

 
 
Cover page (1 page) 
Each document submitted should carry a single cover page containing no more 
than the title, the contact person(s) and an abstract.  
 
Comprehensive overview (maximum 10 pages) 
This core part of the document must be no more than 10 pages long (excluding the 
cover page) and must provide a comprehensive and self-contained overview of the 
proposed input. It should address: 

x scientific context, 
x objectives, 
x methodology, 
x readiness and expected challenges. 

 
Addendum 
A separate addendum is to be provided addressing the following topics (where 
relevant): 

x interested community, 
x timeline, 
x construction and operational costs (if applicable), 
x computing requirements. 

 
Format and deadline for submission 
The cover page and the comprehensive overview are to be submitted as a single 
file,	   the	   “main	   document”,	   in portable document format (pdf) by 18 December 
2018. The addendum is to be submitted as a separate file by the same deadline. A 
dedicated submission portal will be available on the EPPSU website as of October 
2018, once the Strategy update has been formally launched by the Council at its 
September 2018 Session. The link to the EPPSU website will appear on the CERN 
Council’s	   web	   pages	   - https://council.web.cern.ch/en - and be widely 
communicated through the appropriate channels. 
 
Distribution 
Both documents submitted (main and addendum) will be passed on to the Physics 
Preparatory Group (PPG) and the European Strategy Group (ESG). Unless 
explicitly requested otherwise, they will also be made public. The option not to 
make either document public will be available upon submission via the dedicated 
portal. 

For	  the	  sub-‐structure	  of	  the	  10-‐pages	  
“comprehensive	  overview”	  we	  provide	  
addi)onal	  guidance	  that	  might	  be	  useful	  

especially	  for	  scien)fic	  projects.	  
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The	  mandatory	  addendum	  has	  no	  
strict	  page	  limit,	  but	  should	  be	  

comprehensive	  and	  self-‐
contained.	  



57	  

Thank you for your attention 



Additional slides 
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Prac)cal	  instruc)ons	  for	  submiEng	  input	  

February 2018 

  
 

Contact:  
EPPSU-Strategy-Secretariat@cern.ch  

 
 
 

Guidelines for submitting input for the 2020 update of the 
European Strategy for Particle Physics 

 
 
Cover page (1 page) 
Each document submitted should carry a single cover page containing no more 
than the title, the contact person(s) and an abstract.  
 
Comprehensive overview (maximum 10 pages) 
This core part of the document must be no more than 10 pages long (excluding the 
cover page) and must provide a comprehensive and self-contained overview of the 
proposed input. It should address: 

x scientific context, 
x objectives, 
x methodology, 
x readiness and expected challenges. 

 
Addendum 
A separate addendum is to be provided addressing the following topics (where 
relevant): 

x interested community, 
x timeline, 
x construction and operational costs (if applicable), 
x computing requirements. 

 
Format and deadline for submission 
The cover page and the comprehensive overview are to be submitted as a single 
file,	   the	   “main	   document”,	   in portable document format (pdf) by 18 December 
2018. The addendum is to be submitted as a separate file by the same deadline. A 
dedicated submission portal will be available on the EPPSU website as of October 
2018, once the Strategy update has been formally launched by the Council at its 
September 2018 Session. The link to the EPPSU website will appear on the CERN 
Council’s	   web	   pages	   - https://council.web.cern.ch/en - and be widely 
communicated through the appropriate channels. 
 
Distribution 
Both documents submitted (main and addendum) will be passed on to the Physics 
Preparatory Group (PPG) and the European Strategy Group (ESG). Unless 
explicitly requested otherwise, they will also be made public. The option not to 
make either document public will be available upon submission via the dedicated 
portal. 
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Physics	  Preparatory	  Group	  (PPG)	  composiCon,	  adopted	  by	  Council,	  December	  2013:	  
•  The	  Strategy	  Secretary	  (acCng	  as	  Chairperson),	  
•  four	  members	  appointed	  by	  the	  Council	  on	  the	  recommendaCon	  of	  the	  SPC,	  
•  four	  members	  appointed	  by	  the	  Council	  on	  the	  recommendaCon	  of	  ECFA,	  
•  the	  SPC	  Chairperson,	  
•  the	  ECFA	  Chairperson,	  
•  the	  Chairperson	  of	  the	  European	  Laboratory	  Directors’	  meeCng,	  
•  one	  representaCve	  appointed	  by	  CERN,	  
•  two	  representaCves	  from	  Asia	  appointed	  by	  the	  respecCve	  regional	  representaCves	  in	  ICFA,	  
•  two	  representaCves	  from	  the	  Americas	  appointed	  by	  the	  respecCve	  regional	  representaCves	  in	  ICFA.	  

	  

Composi)on	  of	  the	  PPG	  

Responsible	  to	  organise	  the	  Open	  
Symposium	  and	  to	  deliver	  to	  the	  
European	  Strategy	  Group	  (ESG)	  a	  

Physics	  Briefing	  book.	  
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European	  Strategy	  Group	  (ESG)	  composiCon,	  adopted	  by	  Council,	  December	  2013:	  
•  the	  Strategy	  Secretary	  (acCng	  as	  Chairperson),	  
•  one	  representaCve	  appointed	  by	  each	  CERN	  Member	  State,	  
•  one	  representaCve	  for	  each	  of	  the	  Laboratories	  parCcipaCng	  in	  the	  major	  European	  Laboratory	  

Directors’	  meeCng,	  including	  its	  Chairperson,	  
•  the	  CERN	  Director-‐General,	  
•  the	  SPC	  Chairperson,	  
•  the	  ECFA	  Chairperson.	  

 

Invited:	  
•  the	  President	  of	  the	  CERN	  Council,	  
•  one	  representaCve	  from	  each	  of	  the	  Associate	  Member	  States,	  
•  one	  representaCve	  from	  each	  Observer	  State,	  
•  one	  representaCve	  from	  the	  European	  Commission,	  
•  the	  Chairpersons	  of	  ApPEC,	  FALC,	  ESFRI	  and	  NuPECC,	  
•  the	  members	  of	  the	  Physics	  Preparatory	  Group.	  

Composi)on	  of	  the	  ESG	  

Responsible	  to	  deliver	  a	  draK	  
Strategy	  Update	  to	  Council.	  


