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Hadron collider basics

p = h/λ

Hadron collider at 14 TeV = 

cosmic rays at 100.000 TeV

=108 GeV = 1017 eV
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Tevatron and LHC
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Integrated luminosity at LHC (CMS only)
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The LHC is housed about 100 m underground in a 27 km 

circumference tunnel straddling the French-Swiss border
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Experiments at the LHC

Collisions take place in four

experiments

ATLAS and CMS are general

purpose detectors aiming at study

of all hard interactions

LHCb looks for B-mesons and

baryons produced in the forward

direction

ALICE is a detector designed for

the extremely high particle

numbers produced in heavy ion

collisions
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What to look for at the LHC?

Jet production = elastic parton-parton scattering

Top Quarks

Electroweak gauge bosons: W and Z

Higgs production and decay

Combinations of the above

Evidence for beyond the SM physics

- Supersymmetry

- non-standard electroweak interactions

- extra gauge bosons ….. and more
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Expected cross sections in pp collisions
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W production

decay to leptons and neutrinos:  W±
 l±ν

Higgs production

decay to pair of photons:  H  γγ

decay to Z boson pair:      H  ZZ  e+e- μ+μ-

Top quark

decay to Wb

Quarks and gluons

very energetic partons manifest as jets of hadrons

(pions, nucleons, kaons etc.)

 Distinguish electron, muon, photon, pion etc.

and measure their four-momenta

Signatures for processes
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Detecting hadrons, leptons and photons
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Basic concept of a general purpose detector
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Charge identification and momentum resolution
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Short lived and „invisible“ particles:
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Cartoon of a general purpose detector
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Layout of the CMS detector
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Components of the ATLAS detector
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Differential cross sections for hadronic collisions

…. and QCD as a quantum field theory


