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Lecture Overview

• Introduction and motivation
• Basics of QCD
• Higher orders
• Hadronic initial states
• All-order computations: resummation & parton-showers
• Jet physics & LHC Phenomenology
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Standard Model measurements
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Standard Model Production Cross Section Measurements
Status: July 2026

ATLAS Preliminary
√
s = 5,7,8,13,13.6 TeV
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Standard Model measurements
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Event Simulations

[Pythia]
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QCD origins - light quarks

[8-foldway & Yuval Ne’eman (left) and Gell-Mann March 1964 (CERN Courier’19)]
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QCD origins - number of colors
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QCD origins - the charm quark

[CERN Courier 04]
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QCD origins - the bottom quark

[E228 experiement’77]
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QCD origins - the top quark
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QCD in the Standard Model
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LHC top-quark pair at leading order
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