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Intro to Monte Carlo Generators

1. Basic principles
2. Parton showers
3. Hadronization
4. Introduction to the MCnet Monte Carlo Event

Generator projects and practical exercises
(NB: 5 lectures in 4 chapters!)
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Structure of LHC Events

1. Hard process

2. Parton shower

3. Hadronization

4. Underlying event

Leif Lönnblad
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Torbjörn Sjöstrand
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Introduction to MCnet’s Monte Carlo
Projects and Practical Exercises

• CEDAR
– Rivet

• PYTHIA
• Herwig

– ThePEG
• Sherpa
• Thanks to:

– Andy Buckley, Lars Sonnenschein, Torbjörn Sjöstrand,
Manuel Bähr, Frank Siegert

– and all the Monte Carlo authors
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CEDAR – RIVET
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Distributions of third-hardest jet in multi-jet events
HERWIG has complete treatment of colour coherence,
PYTHIA+ has partial
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PYTHIA
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Herwig++ & ThePEG
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SHERPA
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Summary

• Rivet: generator-independent generator validation
against corrected data/analysis framework

• Pythia 8: pT-ordered dipole-style shower; string
hadronization; interleaved multiparton interaction
model; simple standalone structure

• Herwig++: Lorentz-invariant quasi-collinear angular-
ordered parton shower; cluster hadronization;
multiparton interactions; built on ThePEG

• Sherpa: CKKW matching built in from start; high-
order matrix elements; cluster hadronization;
multiparton interactions; standalone


