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General purpose detectors
for pp collisions

ko Detectors Blectromagnetic Calommeters

Length : ~45 m

Diameter : ~24 m

Weight : ~ 7,000 tons
Electronic channels : ~ 108
Solenoid: 2 T

Air-core toroids

+ LHCb, ALICE, TOTEM, LHCf

CMS-PARA-DD1-11/07/97

Length : ~22 m
Diameter : ~14 m
Weight : ~ 12,500 tons
Solenoid : 4 T

Fe yoke

Compact and modular



Splash events on Sep.10, 2008
(LHC first beam circulation)
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LHC Incident (19 Sept. 2008)
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LHC Inauguration (21.0c¢t.2008)




SE-REDTFE

CERN DG: ... foresee first beams in the LHC at the end of Sept. this year,

with collisions in late October. A short technical stop over Christmas.
Then run through to autumn next year,

.. possibility of lead ion collisions in 2010.
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Peak Luminosity (x 10734 femn2/fs)
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Upgrade of the LHC insertions: “Phase I’

Goal of "Phase I" upgrade:

Enable focusing of the beams to p*=0.25 m in IP1 and IP5, and
reliable operation of the LHC at 2 1034 cm2s! on the horizon of the
physics run in 2013.

Scope of "Phase 1" upgrade:

Upgrade of ATLAS and CMS experimental insertions. The interfaces between the
LHC and the experiments remain unchanged at £ 19 m.

Replace the present triplets with wide aperture quadrupoles based on the LHC
dipole cables (Nb-Ti) cooled at 1.9 K.

Upgrade the D1 separation dipole, TAS and other beam-line equipment so as to
be compatible with the inner triplet aperture.

The cooling capacity of the cryogenic system and other main infrastructure
elements remain unchanged.

Modifications of other insertion magnets (e.g. D2-Q4) and introduction of other
equipment in the insertions to the extent of available resources.

(R.Aymar, Plenary ECFA)

PECFA — 28 November 2008 25



CMS

Si pixels + strips

Si pixels + strips

TRACKER | TRT — particle identification No particle identification
o /pt ~ 4x10™ pt e 0.01 o /pr ~ 1.5x10-4 p; @ 0.005
Pb-liquid argon PbWO, crystals

EM CALO | 0/E ~10%/Y E uniform o/E~2-5%/VE
longitudinal segmentation no longitudinal segmentation

HAD CALO Fe-scint. + Cu-liquid argon (= 10 1) | Brass-scint. (=2 5.8 A + catcher)
o/E ~50%/+ E®0.03 o/E ~100%/4 E ® 0.05
MDT, CSC, RPC, TGC DT, CSC, RPC

MUON o/pyr~7 %atlTeV o/pr~5%atlTeV

standalone

combining with tracker
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Data taking
using cosmics
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95% CL Limit/SM

SM Higgs#iF & = 0O EERHI | R

Moriond Conf.

(Mar.2009)
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Signal significance
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Vector Boson Fusion Process

D.L.Rainwater, D.Zeppenfeld, K.Hagiwara (1999)

-Cross-section is lower than the gluon fusion process

High P+ jet in the forward region
Higgs decay products observed in the central
rapidity gap (no color flow)
= Large reduction of background
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Evemnts / 2 GeV
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ATLAS Physics TDR (May 1999)

CMS Physics TDR (June 2006)
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LHC discovery potential
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SM Higgs BN FHELLZWGS

Combined Exclusion CL
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ATLAS + CMS
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Anomalous couplings can be excluded at 56 (25) for m, = 160 (120) GeV with 10 (30) fb™!



Higgs couplings to fermions and bosons
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SM Higgs, SUSY HiggsTHLMEE S
(# LLVEWSB mechanismD &I §&14)

-Little Higgs model
(Arkani-Hamed et al., 2002)

— new heavy gauge boson (W', Z')
heavy quark (T)
doubly charged Higgs boson (A**)

(triplet Higgs A generating Majorana mass fo v)

-5D Randall-Sundrum model
— radion (¢) HHiggs (h) &mixing

ask ATLAS

Events/40 GeV/300 fb '

0 500 1000 1500 2000

"o 25 Invariant Mass (GeV)

g : N _I i I LB I LELELEL I LI I LILELEL I LB I LELELEL I LI J_
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5- e - 10 ev. expected .
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-Higgsless model — new heavy gauge boson (W', Z') B\ 77 1E

(C.Csaki, C.6rojean, H.Murayama, et al., 2004)

-V -V, scattering — non-resonant®iZ& . (S)LHCTIZELZS
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Histories of

Superconductivity

Weak Interaction

K.Onnes (1911)

A
BRESOER (Hg) i
F.London, H.London E
Fﬁiaﬁaﬂﬁi—lmu,
V.L.Ginzburg, L.D.Landau S
(1950)
B -
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K DI8#EIE
J.Bardeen, L.N.Cooper
J.R.Schriefer
(1957) i

Cooper pair | & D5HE
(ee) ~ Bose HiIF
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Fermi (1934) kgl ilcE-TrB8hiFTbE
ﬁ-decgy MDIE5H RERS. e e (e wnm
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VAR 4 TN B AYEZREE Vol.57,
L.Glashow, A.Salam, No.1, 2002 &Y
S.Weinberg
(1967)

Standard EW theory
(Higgs ¥iF)

top condensation?
technicolor?

5 -compositeness ... ‘LHCTHR
: or N AL ORIE
*SUSY .. LCTEICFHHMTmEE

or
-Little Higgs, Higgsless,
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