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Generators Karol Kolodziej: CARLOMAT

CARLOMAT, a program for automatic computation of multiparticle cross
sections
I Plan: provide a more efficient alternative for generating

event samples for arbitrary 2→ 8, . . . , 12 processes in the SM
(incl. QCD)
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Generators Karol Kolodziej: CARLOMAT

I has been tested successfully against older programs for various
2→ 6 processes:
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Generators Giuseppe Bevilacqua: PHANTOM

PHANTOM: a Monte Carlo event generator for six parton final states at
high energy colliders
I a dedicated event generator for 2→ 6 processes (SM and QCD)

at both ILC and LHC, building on the PHACT expertise at Torino:
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Generators Giuseppe Bevilacqua: PHANTOM

I e. g.: testing cuts that enhance the VV scattering signal over
Higgsstrahlung for EWSB studies requires inclusion of all
irreducible backgrounds:
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Generators Andrzej Siodmok: Herwig++

News from Herwig++
I Lots of activity in the last two years

I Herwig++ “ready for prime time”
I needs to be tuned and used
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Generators Andrzej Siodmok: Herwig++

I e. g.: native description of τ-decays challenges TAUOLA (maybe not
as flexible yet, but getting stronger):

I also: underlying event, pT distribution, hard matrix elements,
hadronic decay database, BSM, . . .
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Generators Staszek Jadach: Unintegrated NLO evolution

Unintegrated NLO evolution kernel for Monte Carlo modelling of the
QCD/QED initial state radiation
I long roads from inclusive renormalization group evolution to

exclusive event generation for the PDFs
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Generators Staszek Jadach: Unintegrated NLO evolution

I operational proof of concept for NLO parton shower:
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Top / Loopverein Christoph Reißer: EFT for the tt̄ threshold

Finite lifetime effects in top quark pair production at threshold
I physics at the tt̄ threshold is governed by different scales: energy,

momentum, width (lifetime)

I needs effective field theory for correct power counting and running
between scales
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Top / Loopverein Christoph Reißer: EFT for the tt̄ threshold

I sizable NNLO effects:
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Loopverein Pietro Falgari: W-pair production @ NNLO

Dominant NNLO corrections to W-pair production near threshold
I ILC with

√
s ≈ 2MW will improve ∆MW , needs reliable theoretical

predictions: avoid gauge invariance issues or unitarity violations
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Loopverein Pietro Falgari: W-pair production @ NNLO

I Effective Field Theory approach (again) provides excellent
approximation for inclusive cross sections

I cuts can be implemented as well
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Loopverein Sandro Uccirati: Bhabha @ NNLO

Two-loop hadronic corrections to Bhabha scattering
I Bhabha-Scattering essential for luminosity monitoring: at ILC not

only at small angles!

I non-perturbative hadronic contributions via disperion relation from
the measured R ratio

Th. Ohl (Würzburg) Generators & LoopVerein ILC/ECFA 2008 14 / 18



Loopverein Sandro Uccirati: Bhabha @ NNLO

Two-loop hadronic corrections to Bhabha scattering
I Bhabha-Scattering essential for luminosity monitoring: at ILC not

only at small angles!
I non-perturbative hadronic contributions via disperion relation from

the measured R ratio

Th. Ohl (Würzburg) Generators & LoopVerein ILC/ECFA 2008 14 / 18



Loopverein Sandro Uccirati: Bhabha @ NNLO

I hadronic NNLO corrections reach 1% at
√

s = 500 GeV:
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Loopverein Philipp Kant: mH @ NNNLO

Three-Loop Corrections to the MSSM Higgs Boson Mass
I if there were no NLO corrections, LEP2 would have found the

lightest MSSM Higgs

I need to estimate NNNLO corrections for reliable predictions,
because NNLO still suffer from sizable scale uncertainties:
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Loopverein Philipp Kant: mH @ NNNLO

I caveat emptor : leading logarithms can be misleading
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Conclusions

theory is alive and well!!!
I leading order parton level event generators for 6 and more final

state particles continue to multiply

I complete NLO parton level event generators for 2→ 4 have
arrived

I the next generation of general purpose event generators including
the non-perturbative QCD muck (e. g. HERWIG++) has arrived

I NLO parton showers are on the horizon
I the effective field theory technology for systematic threshold

expansions (W+W− and tt̄) has matured
I complete NNLO 2→ 2 cross sections are available
I complete NNNLO corrections for some observables are waiting to

be tested by experimental observations
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