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Current Situation

ïParticle Physics

ÅMany precise measurements without substantial discrepancies 
with the Standard Model

ïAstrophysics and Cosmology

ÅAbundant evidence for physics beyond the standard model

ïDark energy and non-baryonic dark matter

ïNeutrino oscillations

ïCosmic matter-antimatter asymmetry

ïCosmic density fluctuations consistent with inflation

ïThere are many good reasons to expect this dilemma to 
begin to be resolved by experiments at the TeV scale
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The Dark Side of SUSY

ÅRelic Density for non-baryonic dark matter:

ï0.094 < WDM h2 < 0.129 (95% CL), h = 0.71 (km/s)/ Mpc (Hubble 
expansion)

ïMatter is only ~5% of the energy in the universe and only about 
15% as common as dark matter 

ÅWeak scale SUSY with R-Parity conservation is perhaps the 
best-motivated framework around

ïProvides a natural dark matter candidate (neutralino) with about the 
right relic density
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Or maybe not 

ÅThe somewhat surprising absence of SUSY at LEP and the 
Tevatron has led theorists astray

ïLittle Higgs (with T Parity)

ïUniversal extra dimensions (with KK parity)

ïStrong dynamics 

ïLarge extra dimensions

ïWarped extra dimensions

ïHidden Valleys

ïé

ÅIn any case, if you donôt exactly know what youôre looking 
for, a hadron collider is a good tool to be using.
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Hadron Colliders

ïAccess high com energies

ïA broad range of energies

ïLarge physics cross-section 

ÝDiscovery machines é

ïbut whatôs interesting is rare

ïIt takes great experiments 
(and a bit of lucké)
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ÝGood things come earlyéand late.
Å SPS & Tevatron Discoveries
ï SPS turn-on led to quick major 

discoveries
ï Not true at the Tevatron

Å SPS had a lot of data 
ï Already probed quite a bit higher 

than the mean constituent com 
energy of ~100 GeV

ï Tevatron needed to ~match SPS 
integrated luminosity in order to 
probe a  ñnewò energy domain

ÅAnd then discovered top!

ï Early discoveries have been 
followed by other important 
results at hadron colliders ïbut 
these have generally come late
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LHC will startup in new territory
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ïAt 1 TeV constituent com energy 

Ågg: 1 fb-1 at Tevatron is like 1 nb-1 at LHC

Åqq: 1 fb-1 at Tevatron is like 1 pb-1 at LHC
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Parton Luminosity falls steeply

gg
qq

LHC

gg
qq
gg
qq

LHC

ÅAt the LHC it falls ~ x 10 
every 600 GeV in multi-TeV 
region:

ï If you have a limit M > 1 TeV 
for a pair-produced particle, 
your sensitivity improves by ~ 
(600/2)= 300 GeV = 30% for 
10 times more integrated 
luminosity

ÅNew states always produced 
near threshold

ï If nothing new is found 
relatively early, you may need 
to wait a long time
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Improving sensitivity is tough....

but you can turn evidence into an observation
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OVERVIEW OF LHC PROGRAM

& STATUS OF EXPERIMENTS
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The Large Hadron Collider at CERN 
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LHC : 27 km long
~100m underground

The Large Hadron Collider at CERN 
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pp, B-Physics,
CP Violation

Heavy ions, pp
ALICE

The Large Hadron Collider at CERN 
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