LE CERN a-t-il un futur apres le LHC?
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Avec le Boson de Higgs, le «Modele Standard» est
une théorie complete, cohérente et prédictive,
des particules et de leurs interactions

Est-ce la fin des recherches?

Si on lui ajoute la gravité et la relativité générale on peut
(presque) tout expliquer depuis le Big Bang jusqu’a nos jours
avec les particules de |la page précédente.....

Pourtant nous sommes certains qu’existent d’autres
particules et d’autres phénomenes
... mais il y a beaucoup de possibilités!
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Continuer I’exploration

1. poursuivre I'exploitation du LHC
-- jusqu’a 14 TeV (2015 ~ 2022)
-- en multipliant la luminosité par 10 (2023 ~ 203X)

2. Préparer le futur
- il faut s’y prendre t6t, le LHC était dans les plans depuis 1984!

-- Machine de précision ? (électrons-positrons)

chercher des anomalies qui indiqueraient la présence de nouveaux phénomenes

comme I'étude d’Uranus permit des anomalies impliquant la présence de Neptune .
Ainsi LEP prédit la masse du quark top et du boson de Higgs avant leurs observations

Ou

-- machine d’exploration ? (proton-proton)



-- le LHC était dans les plans depuis 1984

ECFA 84/85
CERN 84-10
S September 1984
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LE CERN:
Un superbe complexe construit par étapes

CMS

0

ALICE LHC

1710

" % North Area
o .
\~ "')
“‘
. "
-

SPS
ATLAS

T2
West Area

feee

I'Te0

AD

M2
BOOSTER

.
.

S

ISOLDE

LHC-b

Towards
Cran Sasso

East Area

PS

-

CTF3

‘/,,_mF LINAC2

LINAC3 7

.“..

annprotons
- clectrons
- NCUITinos

- protons
e ons
neutrons

Proson Synchroeron

Ps
SPS  Super Protoa Synchsotron
LHC Large Hadron Collider

OI

AD Antiprosos Decelerator
n-TOF Neutron Tumne Of Flight
CNGS CERN Neutrinos Gran Sasso
CTF3 CLIC TestFacidity 3




/¥ % Thedirectimpact of CERN on Geneva is
Sl H difficult to measure, but the spin-off
A AN benefits are huge, and the city is
2t 5 undoubtedly proud of its prestigious
o y T resident. On arrival in Geneva by road or by
GENEVA~ . | air, signs underline CERN's presence. ...

http://cerncourier.com/cws/article/cern/28024
,/ N Crmce “ A tale of three regions”
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possible long-term strategy

TLEP (80-100 km,
e*e’, up to
~350 GeV c.m.)

VHE-LHC

(pp, up to
100 TeV c.m.)

& e* (120 GeV)—p (50 TeV) collisions ([(V)HE-]TLHeC)
>50 years of e*e’, pp, ep/A physics at highest energies
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How can one increase over LEP2 (average) luminosity by a factor 1000
without exploding the power bill?

Answer is in the B-factory design: a very low vertical emittance ring with
higher intrinsic luminosity and a small value of f *

electrons and positrons have a much higher chance of interacting
= much shorter lifetime (few minutes)
= feed beam continuously with a ancillary accelerator

. Blondel + Zimmermann 2011
Accelerator ring

Collider ring

Storage ring has separate beam pipes for e+ and e- for multibunch operation




At the moment we do not know for sure what is the most sensible scenario

Discover that there is

nothing in this
energy range.

=» This would have

been a great surprise
and a
great discovery!

LHC offered 3 possible scenarios: (could not lose)

is within reach

great discovery!

Discover SM Higgs Boson
and that nothing else

=» Most Standard scenario

Discover many
new effects or
particles

great discovery!

So far we are here  But.... Keep looking

Also: understand scaling
of LHC errors with luminosity

in 13/14 TeV data!

N, S

Answer in 2018

High precision High energy

BE PREPARED!

A. Blondel precision measurements at TLEP HEP-EPS Stockholm 2013-07-18




The combination of TLEP and the VHE-LHC
offers, for a great cost effectiveness, the
best precision and the best search reach of
all options presently on the market.

First look at The Physics Case of TLEP
arXiv:1308.6176v2 [hep-ex] 22 Sep 2013



CERN Medium term plan -- June 2013:

CERN/SPC/1012
CERN/FC/5747
CERN/3069

studies for high-energy proton-proton and electron-positron culliders
in a new 80-100 km circular tunnel have already started. The aim is

to bave availabie Conceptual Design Reports by the time of the next
update of the Europcan Strategy for Particle Physics.

A. Blondel precision measurements at TLEP HEP-EPS Stockholm 2013-07-18




possible long-term time line
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A. Blondel precision measurements at TLEP HEP-EPS Stockholm 2013-07-18




Organizing Committees

Important dates
Timetable
Contribution List
Author index
Registration

L. Registration Form

L.O.C.:

Future Circular Colliders Study
Kickoff Meeting

12-15 February
) UnversiTe . FCC 2014 " [ Search

DE GENEVE University of

Geneva, Geneva
Europe/Zurich timezone

Future Circular Colliders Kickoff Meeting

This meeting is the starting point of a five-year international design study called “Future Circular
Colliders” (FCC) with emphasis on a hadron collider with a centre-of-mass energy of the order of
100 TeV in a new 80-100 km tunnel as a long-term goal. The design study includes a 90-400 GeV
lepton collider, seen as a potential intermediate step. It also examines a lepton-hadron collider
option. The international kick-off meeting for the FCC design study will be held at the University of
Geneva, Unimail site, on 12-15 February 2014. The scope of this meeting will be to discuss the main
study topics and to prepare the groundwork for the establishment of international collaborations
and future studies. The formal part of the meeting will start at noon on Wednesday 12 February and
last until noon on Friday 14 February. It will be followed by break-out sessions on the various parts
of the project on the Friday afternoon, with summary sessions until noon on Saturday 15 February.

Kick-off meeting 12-14 February 2014
A L'université de Geneve, UNI-MAIL
Blondel, lacobucci, Doglioni, Blanchard et al.




Conclusions

Apres la découverte du boson de Higgs, il est temps

de préparer les futurs moyens d’exploration

-- Stratégie Européenne
-- vision du CERN a long terme

Nous avons proposé un collisionneur e+e- pour des
mesures de précisions sans précédent

-- premier pas vers un collisionneur VHE-LHC a 100 TeV
-- Intérét dans la communauté Suisse

-- mais les chinois sont aussi sur les rangs...

I’étude démarre avec un ‘kick-off’ en fevrier 2014,
-- a I’'Université de Geneve



