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CERN Council (double) role

The European Strategy for Particle Physics (ESPP)
The ESPP "05-'0) process and 2013 update

The ESPP update process ('18-'20)

Highlights from the 2020 ESPP update
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There is a fundamental need for an ongoing process to
define and update the European Strategy for Particle
Physics; Council [...] shall assume this responsibility,

acting as a council for European Particle Physics

CERN-Council-S/002, July 2006
https://council.web.cern.ch/en/content/mandate-espp



EFuropean Strateqgy tor Particle Physics - ESPP

Process for European particle physics community to
update the scientific priorities of the field.

Adopted by the CERN Council and basis of CERN's
scientific program.

First ESPP in 2006; first update in 2013
_ast update approved June 2020 (started in late 2018)

Physics-driven, bottom-up, process involving the
community, with awareness of financial/technical
feasibility. Also includes recommendations on education,
outreach, technology transfer, organizational aspects.

Produces the European roadmap in the worldwide
context of the field. Alignment of the European, US and

Jaianese roadmais oitimizes resources.




EFuropean Strateqgy tor Particle Physics - ESPP

- The 2006 ESPP exercise (see back-up slides):
- Before the LHC era
Established a community-driven process
Defined the role of Council
Affirmed the priority at the time
Spawned global Outreach and Knowledge Transfer initiatives

The 2013 ESPP update (see back-up slides):

Against the Higgs discovery background
Large scale community-driven process and input

Set foundations for the High Luminosity LHC program and
funding for the machine and experiments’ upgrades

Defined the involvement and support of CERN to neutrino
physics programs




European &meg» European Paricle Physics Strategy Update
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Jan.2018 \ v/ Dec18.2018 Jan 20-24,2020
Call for proposals Closing submission Strategy Update
Febr.2018 R :
for venues for Open Callforss m of community input Drafting Session
Symposium and P Bad Honnef, GE
Strategy Drafting I -
Session | |/ March.2018 May 13-16.2019
Call for nominations of Open Symposium
PPG & ESG members Granada, ES March.2020
[ l Strategy Update to
June 14.2018 h 4 be submitted to
Council decision on Sept.2019 Council
venues and dates Physics Briefing
Book available
J Sept 27,2018 consultation &
Council to launch the consensus building
Strategy Update process &
grgan/sat/on &' establish the PPG and ESG r‘,;;;s,fc ;r-e;u.l;s-a;;e;r;n ;': _ May.2020
input preparation : after May 2019 wil be taken ! Council to approve
by community | into account in the process Strategy Update

PPG — Physics Preparatory Group: 17 representatives from communities,
laboratories, other bodies (including 4 from Americas/Asia)

ESG - European Strategy Group: CERN Member States, European laboratories,
invitees from Associate/Observer States and other fields



ESPP - Roles and Responsibilities

PPG: Scientific input to the Strategy Update
Call for community input (Through 2018): 160 contributions
Open symposium (Granada, May 2019): 600 attendees
Briefing book (September 2019): 100 pages

ESG: Drafts Strategy Update document (by March 2020)
Recommendation of future facility in Europe
Ensure dynamism in the field to complement energy frontier
Balance of timescale, career path, academia priorities
Complementary, synergic, role of National Laboratories

CERN Council: approves Strategy Update (June 2020)
CERN governance and budget, long-term planning

PPG — Physics Preparatory Group: 17 members from community and labs (4 from Americas/Asia)
ESG - European Strategy Group: CERN Members/Associates/Observers, European labs, others
CERN Council — CERN Member States representatives. One country one vote.
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Possible scenarios of future colliders ™ P;’oton C°'"?|e<; === Construction/Transformation: heights of box construction cost/year
Electron collider

1 Electron-Proton collider

Jagan

China

CERN
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Strategy brochure

http://europeanstrategyupdate.web.cern.ch/sites/
europeanstrategyupdate.web.cern.ch/files/CERN-
ESU-015-2020%20Update%20European%20Strategy.pdf

Deliberation document

http://europeanstrategyupdate.web.cern.ch/sites/
europeanstrategyupdate.web.cern.ch/files/CERN-ESU-016-2020

%20Deliberation%20Document%20European%20Strategy.pdf

Briefing book
https://arxiv.org/pdf/1910.11775.pdf

~ Some highlights in the next slides
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Major developments
from the 2013 Strategy

The successful completion of the high-luminosity upgrade of the
machine and detectors should remain the focal point of European
particle physics, together with continued innovation in
experimental techniques. The full physics potential of the LHC
and the HL-LHC, including the study of flavour physics and the
quark-gluon plasma, should be exploited.

Europe, and CERN through the Neutrino Platform, should
continue to support long baseline experiments in Japan and the
United States. In particular, they should continue to collaborate
with the United States and other international partners towards
the successful implementation of LBNF and DUNE.
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High-priority future
initiatives

An electron-positron Higgs factory is the highest-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.
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High-priority future
initiatives
The particle physics community should ramp up its R&D eftort
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 feasibility 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.
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High-priority future

initiatives
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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Other essential scientific

activities for particle physics
Experiments in 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.

Europe should continue to vigorously support a broad programme of
theoretical research covering the full spectrum of particle physics from abstract
to phenomenological topics.

Detector R&D programmes and associated infrastructures should be supported
at CERN, national institutes, laboratories and universities. 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. The
community should define a global detector R&D roadmap that should be used

to support proposals at the European and national levels.
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Organisational issues

CERN should initiate discussions with potential major partners as
part of the feasibility study for a next generation collider being
hosted at CERN.

In the case of a global facility outside Europe in which CERN
participates, CERN should act as the European regional hub,

providing strategic coordination and technical support.




Back-up slides:
The First ESPP process ('05-'06)
The 2013 ESPP update
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Council initiated European Strategy for Particle Physics 2005-2006

Community involvement: representatives, input, workshop, drafts

56 | The Eurcpean strategy for f.urtrdc Phﬂsics

The European strategy for pariicie physics

Particle Phljsics stands on the threshold of a new and cxciting era of c]iscove.n’_
The next géncration of cxpcn'mcnts will cxplorc new domains and Probc the dcéP
structure of space-time. Thcq will measure the Propcrb'cs of the clcmcntar9 con-
stituents of matter and their interactions with unPrea:dented accuracy, and the.g
will uncover new phenomena such as the Higgs boson or newforms of matter. Long-
st:andlng puzzles such as the origin of mass, the matter-antimatter asymmetry of
the Universe and the mysterious dark matter and energy that permeate the cos-
mos will soon benefit from the insights that new measurements will bring. Togethcr,
the results will have a profound impact on the way we see our Univcr&:.; Europcan

part/c/c ID/ys/c.s should t/':orougﬁ/g

loit its current c\(cfﬁngand’ diverse research

programme. I should Ioosition itself to stand rr:aa’g to address the c/'la//anqcs that

w///zmc:fgc from
lhcnﬂasir_lg{gg/oﬁa adventure.

General issues

1. European particle physics is founded on strong national
insti and lab: les and the CERN
Organization; Europe should mainiain and stremgthen its
central position in particle physics.

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

Council as outlined below.
Scientific activities

3. The LHC will be the energy frontier machine for the
fi ble future, maintaining European leadership in the
fleld; the highest priority is to fully exploit the physics potentinl
of the LHC, resources for completion of the initial programme
have to be secured such that maching and experiments can operate

optimally at thewr design performance. A subsequent major
luminosity upgrade (SLHC), motivated by physics results
and operation experience, will be enabled by focussed R&D;
Io this end, R&D for machine and deteclors has to be vigorously
pursued now and centrally organized towards a luminosity
upgrade by around 2015.

loration of the new fronticr, and it should /oarﬁa'Patc £ally in an

4, In order to be in the position to push the energy and

luminosity frontier even further it is vital to strengthen
the advanced accelerator R&D programme; a coordinated
programme should be intensified, to develop the CLIC technology
and high pe ance magness for future accelerasors, and to play
asignificant role in the study and development of @ high-intensity
neutring facility.

Itis fundamental to complement the results of the LHC with
measurements at a linear collider. In the energy range of
0.5to 1 TeV, the ILC, based on superconducting technology.
will provide a unique scientific opportunity at the precision
frontier; there should be a strong well-coordinated Enropean
activity, inciuding CERN, through the Globa! Design Effort, for
ils design and lechnical preparal g
decision, to be ready for a new assessment by Council around
2010.

tawards the o

Studies of the scientific case for fulure neulrino facilities
and the R&D into associated technologies are required to
be in a position to define the optimal neutrino programme
based on the information available in around 2012; Council
will play an active role in promoting @ coordinated European
participation in a global neutrine programme.

A range of very important non-accelerator experiments
take place at the overlap between particle and astroparlicle
physics exploring otherwise inaccessible phenomena;
Council will seek fo work with ApPEC to develop a coordinated
strategy in these areas of mutual interest,

http://council-strategygroup.web.cern.ch/council-strategygroup/

®

Flavour physics and precision measurements at the high-
luminosity frontier al lower energies complement our
understanding of particle physics and allow for a more
accurate interpretation of the resulls at the high-energy
frontier; these should be led by national or regional collaborations,
and the participation of European laboratories and tnstitutes
should be promoted,

9. A variely of imporlant research lines are at the interface
between particle and nudear physics requiring dedicated
experiments; Councl will seck to work with NuPECC i areas
of mutual interest, and maintain the capability to perform fixed
target experiments at CERN.

10. European theoretical physics has played a crudal role
in shaping and consolidating the Standard Model and
in formulating possible scenarios for future discoveries.
Strong theoretical research and close collaboration with
experimentalists are essential to the advancement of particle
physicsand to take full advantage of experimental progress;
the forthcoming LHC results will open new opportunities jor
theoretical developmentis, and create new needs for theoretical
calcudations, which should be widety sipported

Organizational issues

11. There is a fundamental need for an ongoing process to
define and update the European strategy for particle
physics; Council, under Article I1-2(b) of the CERN Comvention,
shall assure this responsibility, acting as e council for Eyropean
particle physics, holding a special session at least once each year
for this purpose. Council will define and updaie the strategy
based on proposals and observations frorn o dedicated scientific
bhody that it shall establish for this purpose.

12. Future major facilities in Europe and elsewhere require
collaborations con a global scale; Council, drawing on the
European experience in the successful construction and operation
of large-scale facilities, will prepare 2 framework for Europe
o enguge with the other regions of the world with the goal of
optimizing the parlicle physics output through the best shared
wse of resources while mainiaining European capabilities.

13 Thmugh its pragrammes, the European Union establishes
inabroad sense the European Research Area with European
particle physics having ifs own established strictures and
organizations; there is @ nieed fo strengthen this relationship for
communicating tssues reiated to the stralegy.

The Curopean strategy for 'particic Ph.’st'cs ‘57

14. Particle physicists in the non-Member States benefit from,
and add to, the research programme funded by the CERN
Member States; Council will establish how the ron-Meraber
States should be involved in defining the strategy,

Complementary issues

15. Fundamental physics impacts both sdentific and
philosophical thinking, influencing the way we perceive the
universe and our role in it. It is an integral part of particle
physics research to chare the wonders of our discoveries
with the public and the youth in particular Outreach

should be impl d with adeg from the
start of any major project: Council will estabiisit 2 network
of closely cooperating pr ional ¢ officers from

eactt Member state, which would incorporale existing activities,
provose, implement and manitor @ Ewropean particle physics
communication and education siralegy, and repor! on a egular
basis to Council,

16. Technology developed for nuclear and particle physics
research has made and is making a lasling impact on
society in areas such as material sciences and biology
(e.g synchrotron radiation fadilities), communication and
information technology (e.g. the web and grid computing),
health (e.g. the PET scanner and hadron therapy facilities);
1o further promote the impact of the spin-offs of partide physics
research, the relevent technology fransfer rep fves af
CERN and in Member states should create a technology transfer
Sforiom to analyse the keys to the success in technology transfer
projects in general, make prop for improving its effects
promioting knowledge transfer through mobility of scientists and
engincers betwxen industry and research.

17. The technical advances necessary for particle physics both
benefit from, and stimulate, the technological competences
available in European industry; Council will consolidate and
reinforce this connection, by tng that fulure engag twith

industry takes account of current best practices, and continuously

profits from the accumulated experience

Unanimously approved by the CERN
Council at the special Session held in
Lisbon on 14 July 2006
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Selected highlights from 2006:

* Europe should maintain and strengthen its central position in
particle physics.
 Strategy will be defined and updated by CERN Council
l « The highest priority is to fully exploit the LHC, resources for
completion of the initial program have to be secured
« R&D for machine and detectors has to be vigorously pursued
now and centrally organized towards a [LHC] upgrade
« Develop the CLIC technology and high performance magnets
for future accelerators
|« Council will play an active role in promoting a coordinated
European participation in a global neutrino program

http://council-strategygroup.web.cern.ch/council-strategygroup/
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Council will establish a network of closely cooperating

professional communication officers

http://council-strategygroup.web.cern.ch/council-strategygroup/
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International Particle Physics Outreach Group

HOME | ABOUT | MEMBERS | RESOURCES | MASTERCLASSES | IPPOG NEWS |
PARTICLES4U | GIRLS DO PHYSICS

IPPOG is a network of scientists, science educators and communication specialists working across the

globe in informal science education and outreach for particle physics. Particle physics is the science of micewes ;. Cosmic@Web
matter, energy, space and time. IPPOG brings new discoveries in this exciting field to young people and online learning platform, expand
conveys to the public that the beauty of nature is indeed becoming understandable from the interactions of opportunities for investigating
its most fundamental parts - the elementary patrticles. i ?( W cosmic particles to a broader...
: NN K 1 comments

The IPPOG collaboration comprises 29 members: 23 countries, 5 experiments and CERN as an
international laboratory.

6th International...

y To inform about the 6th
International Cosmic Day

Hans Peter Beck (University of Bern) and Steven Goldfarb (University of Melbourne), IPPOG Chairs
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0 comments
In memory of our colleague Daniel Lellouch (1957-2019)

Particle Physics...

"As a scientist | feel | have a responsibility to pass on that sense of awe” g
: 4 books for teachers and

students which can be used for

lectures about particle physics

0 comments
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The relevant technology transfer representatives [...]
should create a technology transfer forum to further

promote the impact of the spin-offs of particle physics

http://council-strategygroup.web.cern.ch/council-strategygroup/

» HEPTech

-E ’ @CM DESY ; k ORMOKNTOS »wdj d] '.mu‘

() C == e

FOR SCCIETY

T G,

m I “%Oxm.u«m 3 I | |‘l
) Faciltes Councl ) U N v e o \WIENEr

ECTEEEEN \WELCOME TO HEPTECH

ABOUT Save these dates!

SYMPOSIUM 2018 Board Meeting
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The 2013 ESPP Update (end 2011 — mid 2013)

Against the background of the Higgs-boson discovery
Best-lessons from 2006 incorporated in a solid process
Representatives of community (Preparatory Group)
gathered written input, prepared 500-attendees open
symposium, collated a briefing book.

European Strategy Group (CERN Member-States and
national lab representatives, invitees from Associate/
Observer states and other bodies) drafted strategy
Approved by CERN Council in May 2013

cds.cern.ch/record/1567258/files/esc-e-106.pdf



Europe’s top priority should be the exploitation of the full
potential of the LHC, including the high-luminosity upgrade of

the machine and detectors with a view to collecting ten times
more data than iﬂ the Inltlal deSign cds.cern.ch/record/1567258/files/esc-e-106.pdf

N .
2 CIVIL ENGINEERING “CRAB"” CAVITIES % 1z
2 new 300-metre service tunnels and 16 superconducting ,crab"
2 shafts near to ATLAS and CMS., cavities for each of the ATLAS
and CMS experiments to tilt the
beams before collisions.

FOCUSING MAGNETS A
12 maore powerful quadrupole magnets

for each of the ATLAS and CMS Ja
: .
experiments, designed to increase the b
concentration of the beams before 7
collisions.

SUPERCONDUCTING LINKS BENDING MAGNETS
Electrical transmission lines based on a COLLIMATORS 4 pairs of shorter and more .
high-temperature superconductor to carry 15 to 20 new collimators and 60 replacement powerful dipole bending magnets 3

current to the magnets from the new service collimators to reinforce machine protection, to free up space for tha new

tunnels near ATLAS and CMS. collimators



Europe’s top priority should be the exploitation of the full
potential of the LHC, including the high-luminosity upgrade of
the machine and detectors with a view to collecting ten times
more data than in the initial design adis corn.ch/recor BB7250 ileS/Eaeaan e (e
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CERN should undertake design studies for accelerator projects in
a global context, with emphasis on proton-proton and electron-
positron high-energy frontier machines.  cdscemchirecord/iser2s/flesesc-e-106.pcf
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CERN should undertake design studies for accelerator projects in
a global context, with emphasis on proton-proton and electron-

positron high-energy frontier machines.  cdscem.chirecora/1567258fles/esc-e- 106,00k
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CERN should develop a neutrino programme to pave the way for
a substantial European role in future long-baseline experiments.
Europe should explore the possibility of major participation in

leading long-baseline neutrino projects in the US and Japan.
cgls.cet:n.ch{recordﬂ 567258/files/esc-e-106.pdf
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