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LargeHadronCollider (LHC)
pp collider
2R~ 27 km
s = 14TeV
L=1G*cm?s?
ALICE,CMEHCE ! ¢ |
Many physics processes
High event rates
High energies
New physics

Startup
November 2009
Single beams
Followed by collisions
@n\s = 10TeV
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SUSY qq+qg+g9
tanpB=2, u=mg —m*/2

R i
500 1000 2000 5000
jet E; or particle mass (GeV)

—h ry " Y -y ey
o o o o o o
— — — —
o - W o

-
o
©o

[+ ]

-h
o
~

-y
o
a

-l
o
(4]

S

Lsonnd ol vl o v ool oo xosd 3 comd sl cood oo o conmd xoomd oo 3w
- -h -h - -
o o o o o
N Q

—




Introduction

LHC Iooklng for something beyond SM A 2
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Fortunately/unfortunatelySMrather robust
Few deviations observed A
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Looking for direct/indirect deviations from SM .,
Measure SM observables with highest precision evew

Direct searches for new physics o
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Many many10'°° more models f.f

than final states M
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Strongly encouraged to look at eli

various final state topologies -

Also certainly wiser with first data o -
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Outline

LHC
ATLAS (and a tiny bit of CMS)
Early Physics
Phenomenological tools
Higgs hunt
Beyond the SM
SUSY

N.B. All analyses performed fdf,,=14TeV unless otherwise mentioned



LHC

LHC bean808bunches
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POINT 5
CMS

8 distinct sectors for cryogenics and powering
POINT.G RF systems (Point 4)
Collimators (Points 3, 7) for beam cleanup
Injection (Points 2, 8)
Beam extraction/dump (Point 6)

POINT 4
Dump

POINT 3
Momentum
Cleaning

POINT 7
Betatron
Cleaning

POINT 8
LHCb

POINT 2
Alice

Beam 1 POINT 1 Beam 2
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LHC

19.09.2008
Making last step of dipole circuit in sector 34, to 9.3kA
At 8.7kA, development of resistive zone in dipole bus bar splice
Electrical arc developed which punctured helium enclosure, allowing helium release into insulating vacuum
Large pressure wave travelled along accelerator in both directions
Today
All dipole resistance measurements were investigated
High resistance in bus bars had been monitored and is now understood
Problematic dipoles fixed
Additional security measures: quench protection system upgrade

Heat Exchanger Pipe
Beam Pipe
Superconducting Coils

Helium-II Vessel
Spool Piece

Bus Bars Superconducting Bus-Bar

Iron Yoke
Non-Magnetic Collars

Vacuum Vessel
Quadrupole

Bus Bars Radiation Screen

Thermal Shield
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