The predictable future: LHC Time-line

2009 Start of LHC

Run 1: 7 TeV centre of mass energy, luminosity ramping
up to few 1023 cm2 s-1, few fb-! delivered

LHC shut-down to prepare machine for design
2013114 energy and nominal luminosity, two weeks stop

for Christmas 2014 to 2015

Run 2: Ramp up luminosity to nominal (10** cm2 s-1), ~50 to 100 fb-!

Injector and LHC Phase-| upgrades to go to ultimate luminosity
2017 or 18 %

Run 3: Ramp up luminosity to 2.2 x nominal, reaching ~100 fb-1 / year
accumulate few hundred fb-!

Phase-ll: High-Juminosity LHC. New focussing magnets and CRAB

~2021/22 cavities for very high luminosity with levelling

Run 4: Collect data until = 3000 fb-

2030 I



The European strategy for partiele physics
The CERN Counet, n 2 special meetng held the 14t of hly 2006 m Lisbon, agreed on the Furopean strateay for particle physis.
The strateqy s defined by the 17 statements approved by Counct, and contamed n the Strateay Staement

A "discussion document', assembled by the Preparatory Group of the Stategy Grou usng the outcome of the Zeuthen Workshop, iscuses the utaves hsted h the srateey statements.

Andhustrated 1 places the strateny nthe contest of the ams and achievements ofparticle physics



The Eﬂfﬂ}?ﬁ'ﬂn Si’mtegy for particle physics

Particle Phﬂsics stands on the threshold of a new and excrting era of diﬁcovc:y‘
The next gcncration of cxPcrimcn’sﬁ will cxl:)lorc new CIDmaiﬂE- anc[ P:‘Dbc the dccP
structure of SPacc~timc, T['lci.j will measure the Prﬂl:acrtics- of the clcmcﬂtary COn-
stituents of matter and their interactions with unPrcc:a:cIentcC] accuracy, and thcy
will uncover new Phcnomcﬂa such as the Higgs boson or new forms of matter. Long-
5taﬂding Puzzlca such as the origin of mass, the matter-antimatter asymmetry of
the Universe and the mﬂatcrious dark matter and cnergy that Pcrmca’cc the cos-
mos will soon benefit from the insi g['lts that new measurements will bring. Togcthcr,
the results will have a profound imPact on the way we see our Universe; Europcan
’Dartfc/c P/Tﬂ.ﬁfcs .51101;)2’ tﬁorou‘g)'?{y .?X‘D/th its current exciting and diverse rescarch
’prrjrgr:ammc. It should Po&;i'fbn stself to stand ﬁfﬂd\_y to address the challenges that
c

will emerge from ::x/D/Dra tion of the new frontier, and it should Farﬁ-::f,bai'c ully in an
;hcrcasfhg_}i'jgfaba adventure.

Unanimously approved by the CERN
Council at the special Sesston held in
Lisbon on 14 July 2006



CERN ACCELERATOR STRATEGY
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planet for the foreseeable future. The higher-luminosity
LHC (HL-LHC) 1s a proposed luminosity upgrade for
installation in 2020-2021 and operation until around
2030. The HL-LHC also includes an upgrade of the LHC

injector complex. _
A study for an electron—proton collider based on the

LHC. namely a Large Hadron electron Collider (LHeC) is
supported by NuPECC and ECFA, and a Conceptual
Design Report (CDR) is due to be finalized at the end of
2010 or early in 2011.

In the long-term strategic view of CERN. a Linear
Collider would be constructed probably after the HL-LHC
(>2030). BUT the question arises what will happen if the

(>2030). BUT the question arises what will happen if the
Linear Collider *“does not fly” (e.g.. for reasons of
politics, finances, governance. energy and climate
situation). What alternatives would exist in such a case? It
seems there are two, namely HE-LHC and neutrinos. A



The CERN accelerator strategy comprises the
following ingredients:

LHC operation at 7 TeV/beam up to design
luminosity:

HL-LHC for installation in 2020/2021:
Linear collider TDR for 2016—2020:
Investigation of the HE-LHC as a feasibility
study:

R.&D on high power proton drivers: and
CDR for a LHeC (with ring-ring and
ring—linac options).



The LHeC is a proposed colliding beam facility at CERM, which will exploit th
new world of energy and intensity provided by the LHC for lepton-nucleo

scattering.

An existing 7 TeV LHC proton or heavy ion beam will collide with a new elactro
beam simultaneously with proton-proton or heavy ion collisions taking place a
the existing LHC experiments.

Two possibilities are being pursued for the electron beam. In the first, i
circulates in the existing LHC tunnel with a nominal energy of 50 GeV, resulting
in an unprecedented kinematic range for lepton-nucleon scattering: the centr
of mass energy of 1.2 TeV is 4 times larger than the previous highest at HERA
The luminosity of over 10 cm™?s™ iz two orders of magnitude larger tha
previous similar proposals. An alternative solution is an electron linac, resulting
in reduced luminosities, but larger centre of mass energies (nominally 2 Te




