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Introduction

Large HadronCollider (LHC)
pp collider

2 R 27 km
s = 14 TeV

L=1034 cm-2s-1

ALICE, CMS, LHCbΣ !¢[!{ΣΧ
Many physics processes

High event rates
High energies
New physics

Start-up
November 2009

Single beams
Followed by collisions

@ s = 10 TeV
L=1030,31,32 cm-2s-1
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LHC looking for something beyond SM
{a ǘǊƛŜŘ ŀƴŘ ǘŜǎǘŜŘ ŜȄǇŜǊƛƳŜƴǘŀƭƭȅ ƛƴ ŀƭƭ ǇƻǎǎƛōƭŜ ǿŀȅǎ  Ҧ

Fortunately/unfortunately SM rather robust
Few deviations observed

Ҧ ǎǘƛƭƭ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ǎǘŀǘƛǎǘƛŎŀƭ ŦƭǳŎǘǳŀǘƛƻƴǎ

Introduction

Looking for direct/indirect deviations from SM
Measure SM observables with highest precision ever

Direct searches for new physics

Many many10105 more models
than final states Ҧ

Strongly encouraged to look at
various final state topologies

Also certainly wiser with first data
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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 for Ecm=14TeV unless otherwise mentioned 4



LHC
LHC beam 2808bunches

Ҧ   мΦмр Ȅ мл11 protons/bunch
Ҧ  ·ƛƴƎ ǊŀǘŜ пл aIȊ όŜǾŜǊȅ нрƴǎύ

Ҧ  мл9 interactions/s
Ҧ   ƻƴ ŀǾŜǊŀƎŜ но ƳƛƴƛƳǳƳ ōƛŀǎ evts/Xing

.ŜŀƳ ŎƛǊŎǳƭŀǘŜǎ ƛƴ ǇƛǇŜ Ҧ ǾŀŎǳǳƳ мл-13 atm
wŀŘƛƻŦǊŜǉǳŜƴŎȅ όwCύ ŜƭŜŎǘǊƛŎ ŦƛŜƭŘ ŎŀǾƛǘƛŜǎ Ҧ ŀŎŎŜƭŜǊŀǘŜ ǇŀǊǘƛŎƭŜǎ

1232 two-beams-in-one SC dipole magnets 8.33 T - 11.85 kA -ŎǊȅƻƎŜƴƛŎ мΦф Y Ҧ ōŜƴŘ ōŜŀƳ ǘǊŀƧŜŎǘƻǊȅ
392 lattice quadrupolesҦ ŦƻŎŀƭƛȊŜ ōŜŀƳ

RF point 4

8 distinct sectors for cryogenics and powering
RF systems (Point 4)

Collimators (Points 3, 7) for beam cleanup
Injection (Points 2, 8)

Beam extraction/dump (Point 6)
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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
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