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Topics

 New shower developments
 Matching to higher orders
 New Generators

 Underlying event
 Tuning

This talk:

Paolo Bartalini:
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Perspective

 These topics developed throughout the 
HERA-LHC workshops.

 This workshop = 
good snapshot of current status of 

many (ongoing) projects.
 Guided by 2008 talks.
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New Shower Developments
 kT factorization/CASCADE – F. Hautmann, H. Jung:

 Evolution with NS form factor, small x effects

 Unintegrated pdfs

 kT kick for free

 Nagy, Soper: 

 Beyond 1/Nc

 with interference beyond soft limit 

 KRKMC -  Jadach, Skrzypek

 Constrained Markov Chain

 MC evolution like PDF evolution

 Path to NLO

 Dipole showers (see New Generators)
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kT factorization Francesco Hautmann



6S Gieseke · HERA and the LHC · CERN 26-30 May 2008

kT factorization

 Alternative to collinear factorization
 Problem:
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kT factorization

 Monte Carlo programs based on this

 Interesting for UE/multigluon environment
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kT factorization

Different shapes and normalization
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Alternative showers

Z Nagy
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Alternative showers
Including effects of subleading color – might be important.

Large on ME 
level!
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Alternative showers
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KRKMC

Subtracted NLO splitting function for NLO MC!
M Skrzypek, S Jadach
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KRKMC
”Short range correlation”
Only important when leading logs are small! M Skrzypek, S Jadach

Final numerical result after many (large) cancellations, highly nontrivial!
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KRKMC

1+1 emssion from LL, 2 emssions from NLL, more emissions understood

M Skrzypek, S Jadach
Prototype MC implementation
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Alternative showers

 New phase space opened for kT 
factorization? (  → HERA!)

 Full colour+quantum interference? 
 Progress, implementation will be →

interesting!
 Full NLO MC from Krakow? 

Lots of progress! Many questions solved 
on conceptual and practical level
 – much work remains! 
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Matching to higher orders

 Want to add information from ME to PS
 Multileg matching 

 (n+1, n+2,... in FS), tree level
 CKKW – Sudakov weights
 MLM - phase space vetos

 Matching to full NLO
 1 extra hard emission
 Full virtual corrections
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Multileg

CKKW vs MLM – Differential jet rates @LHC  
Systematic matching scale dependence

CKKW                    D(2→1) MLM

Piergiulio Lenzi
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Multileg

CKKW vs MLM (+Herwig/+Pythia) Z transverse momentum

Large deviations! More work needed to understand.
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NLO

Single top in the Wt mode with MC@NLO

LO                  NLO real – contains resonant top

Chris White
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NLO

Two Methods working in MC@NLO Chris White
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Matching to higher orders

 Multileg matching 
 Quite well established
 Systematic problems? 

 Matching to full NLO
 Much progress
 MC@NLO established
 More methods (POWHEG, Dipoles, KRKMC...)
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Do we have all the tools?
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New MC generators

 Sherpa
 Pythia8
 ThePEG/Ariadne
 Herwig++ 

 Cascade
”Special guest”

New Event generators in MCnet
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Sherpa

CKKW in 
ttbar

Frank Siegert
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Sherpa

With CKKW 
matching
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Sherpa
 Two new dipole showers under 

development:
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Pythia8
 Complete new event generator

Torbjorn Sjostrand
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Pythia8
 Complete new event generator
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Pythia8
 Complete new event generator
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ThePEG/Ariadne

 New developments:

 Leifs status page:

Leif Lonnblad

ThePEG = framework used by Herwig++ & Ariadne
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ThePEG/Ariadne

 About Ariadne

 But unfortunately...
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Herwig++
 Current version: 2.2.0 released Apr/08

Peter Richardson
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Herwig++
 Multiple parton interaction model for UE
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Herwig++
 MSSM (here e+e-, also works for LHC)
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Herwig++
 Tuning
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Cascade Hannes Jung
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Cascade
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Cascade
Own fits of uPDFs

New: valence 
quarks

(only first steps...)

Fit to inclusive data
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Cascade
Comparison to other programs (ttbar at the LHC)
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New MC generators/MCnet

 Much progress in the last years
 Tuned or at least well tested versions of 

Pythia8, Sherpa, Herwig++
 → matured programs!

 First use in physics studies seen
(UE studies, first LHC physics)

 Ready for the LHC!
 Much more usage/feedback needed from 

experiments at this stage 
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Do we have all the tools?

Yes!

Much progress has been made.

Many new exciting developments.

Now they need to be used -

Your feedback is important!
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