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Herwig++ main features

• Built-in framework for new physics based on
Feynman rules/diagrams

• Many Powhegs and some MC@NLOs built in
• CKKW matching built in
• New angular-ordered parton shower algorithm

– particular care on flavour-dependence
• Truncated showers
• Cluster hadronization model with improved

treatment of baryons/excited mesons
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Herwig++ main features

• Underlying event/inclusive soft physics models
based on hard+soft eikonal multi-parton
interaction model

• Colour reconnection model
• Sophisticated secondary hadron/tau decays

– including off-shell effects/matrix elements/spin correls.
• Secondary QED radiation
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Herwig++ 2.5.0 – February 8th 2011

• new leading-order matrix elements for hadron-
hadron and lepton-lepton collisions and photon-
initiated processes

• additional models of physics beyond the
Standard Model

• new next-to-leading order matrix elements
(Powhegs) including weak boson pair production

• new colour reconnection model
• diffractive processes



New parton shower algorithm
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Study of Jet Substructure in pp
Collisions at 7 TeV in CMS

• Jet pruning/filtering designed to isolate new
physics through hard internal jet structure

• Also a good probe of final state parton shower
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Implementation of new physics models

Matthew J. Dolan, David Grellscheid, Joerg Jaeckel,
Valentin V. Khoze, Peter Richardson

arXiv:1104.0585
“New Constraints on Gauge Mediation and Beyond

from LHC SUSY Searches at 7 TeV”
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New Constraints on Gauge Mediation and Beyond
from LHC SUSY Searches at 7 TeV

• New physics model → Herwig++ → Rivet
implementation of ATLAS analysis → exclusion

Consistency check: do the
same as ATLAS, get the
same result as ATLAS →
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Then automate
and repeat…



SM@LHC Mike Seymour

Then automate
and repeat…



Colour reconnection model/
MPI tuning
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Colour reconnection model/MPI tuning
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Underlying event at 900 GeV
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Underlying event at 1800 GeV
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Underlying event at 7000 GeV
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Tuning conclusion

• Not possible to fit with energy-independent
parameters

• Possible to fit with energy-dependent pt,min and
all else energy-independent

• e.g.

2.803.091800
2.172.34  900

3.364.027000
2.923.312760

PTMIN=PTMIN=and √s=
0.9 GeV21.1 GeV2For µ2=

Prediction/
Recommendation
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Tuning conclusion

• Public version: 2.5.0, released 8th Feb 2011
– does not come with latest tuned values

• check
http://projects.hepforge.org/herwig/trac/wiki/MB_UE_tunes
for updates



POWHEG implementations
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Internal vs external POWHEGs
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T

(nearly)
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POWHEG validation conclusion

• Internal/external Powheg should be ~identical
• By default they are as different as Pythia
• Still haven’t identified all differences



Simulation of gap-between-jets events

Alex Schofield & MHS,
arXiv:1103.4811

“Jet vetoing and Herwig++”
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• Colour partner treatment for gluons in fHERWIG
and Herwig++…
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Green=default
Pink=modified
~10% suppression
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Summary
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Summary

• http://projects.hepforge.org/herwig/


