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Lagrangian in the Standard Model
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= need to be massless

% Fermion mass term

» Not necessarily massless
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Gauge Cancellation
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Another Gauge Cancellation
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Another Gauge Cancellation

Spin O
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helicity state

<+ Wrong helicity state « me
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Coupling to Higgs
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Higgs Production at LHC
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+ Coupling « mass
» top the largest
among fermions
<+ Gauge boson
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Decay of Higgs
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What actually happens
at hadron collider



The structure of an event

Warning: schematic only, everything simplified, nothing to scale, ...

Incoming beams: parton densities
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Hard subprocess: described by matrix elements
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Resonance decays: correlated with hard subprocess
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Initial-state radiation: spacelike parton showers
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Final-state radiation: timelike parton showers
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Beam remnants and other outgoing partons
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Everything is connected by colour confinement strings

Recall! Not to scale: strings are of hadronic widths
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The strings fragment to produce primary hadrons
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Many hadrons are unstable and decay further
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Real Event at Dzero

E scale: 431 GeV

ET scale: 436 GeV




Experimental Difficulty

<+ Underlying Event

< Multiple Interactions



Experimental Difficulty

<+ Underlying E\
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Can you distinguish?




Can you distinguish?




We have to fight for
huge backgrounds In
complicated event
structure



Clue Experimentalist Needs

“+ Majority of backgrounds

» quark/gluon (=jet) production
= we need something else

@ Isolated lepton or special topology
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Vector Boson Fusion
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Experimental Strategy
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How well we are
(were) doing









ATLAS Detector
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Total Integrated Luminosity [pb]
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