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• I’m greatly honoured to receive this award, and 
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physicists with realistic simulated events.
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collaborated in my own work on event generation.
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We present a new Monte Carlo simulation scheme for jet evolution in perturbative QCD 
which takes into account the results of recent analyses of soft-gluon interference. Therefore, this 
scheme accounts correctly not only for the leading collinear singularities, as in previous schemes, 
but also for leading infrared singularities, In this first paper we study the basic features of gluon jet 
evolution such as: (i) the interference effects and the corresponding depletion of the parton 
distributions in the soft region; (ii) the approach to asymptopia; (iii) the efficiency of colour 
screening (preconfinement), which has been questioned recently by Bjorken. 

I. Introduction 

Quantum chromodynamics (QCD) is considered a good candidate for a theory of 
strong interactions but the difficulty of reliable calculations makes the necessary 
tests and predictions rather scarce. Asymptotic freedom suggests a domain of 
phenomena (hard scattering processes) in which perturbation theory leads to reliable 
results. For instance, in e+e-  collisions at high energy Q, there are techniques which, 
in the perturbative expansion of inclusive distributions for off-shell partons (quarks 
and gluons), allow one to sum the contributions of all leading collinear singularities, 
i.e. all leading-logarithmic terms of the type [as(Q2)ln(Q2/QZ)]L Here Q0 is the 
off-shell mass of emitted partons, which provides the cut-off for the collinear 
singularities and is such that the perturbative expansion is still justified, i.e. 

< 

* On leave from the Cavendish Laboratory, University of Cambridge and Emmanuel College, Cam- 
bridge, UK. 
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EARWIG
• Electron Annihilation Reactions 

With Interfering Gluons
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Specific Hadronization Models

● General ideas do not describe hadron formation. Main current models are cluster and string.
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Preconfinement:
Amati & Veneziano

Cluster model:
WolframAngular ordering:

Bassetto, Ciafaloni, 
Marchesini, Mueller

QCD coherence

+ Backward evolution: 
Sjöstrand 
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• Hadron Emission Reactions 
With Interfering Gluons
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In tins paper we extend our previous work on the simulation of coherent soft-gluon radiation 
to hard colhsions that involve incoming as well as outgoing coloured partons Existing simulations 
correctly sum the leading colllnear singularities for imtml- and final-state radlahon, and in some 
cases the leading infrared contributions from outgoing partons, but  not those for incoming (or the 
interference between incoming and outgoing) Asymptotically, however, the leading infrared and 
colhnear contributions are comparable, the bulk of gluon emission occurring in the soft region 
Furthermore,  a correct treatment of leading infrared terms is necessary for the inclusive cancella- 
tion of singularities in the Sudakov form factor We show how such a treatment may be 
formulated m terms of an angular ordering procedure applicable to all hard processes We then 
describe a new Monte Carlo program winch incorporates this procedure, together with other new 
features such as azimuthal correlations due to gluon polarization and interference The program is 
designed as a general-purpose event generator, simulating hard lepton-lepton, lep ton-hadron  and 
h a d r o n - h a d r o n  scattering in a single package Slmulatmn of soft hadromc colhslons and underly- 
ing events is also included We present the predictions of the program for a wide variety of 
processes, and compare them with analytical results and experimental data 

1. Introduction 

The coherence [1,2] of soft hadronlc radiation in hard processes is one of the 
most characteristic features of perturbative QCD. It emerges from the study [3-5] of 
the leading infrared singularities of the theory which, together with the analysis of 
leading collinear singularities [6], completes the description of the dominant asymp- 
totic behavlour of parton distributions. 

Coherence is intrinsically a quantum phenomenon, arlsmg from the interference 
of soft-gluon amplitudes, which is present even in physical gauges. It involves the 
bulk of the radiation, since a gluon is considered soft whenever its energy ts small 

* Research supported in part by the U K  Science and Engineering Research Council and m part by the 
I tahan Mamstero della Pubbhca Istruzlone 
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Abstract In this paper we describe Herwig++ version 2.2,
a general-purpose Monte Carlo event generator for the sim-
ulation of hard lepton-lepton and hadron-hadron collisions.
A number of important hard scattering processes are avail-
able, together with an interface via the Les Houches Ac-
cord to specialized matrix element generators for addi-
tional processes. The simulation of Beyond the Standard
Model (BSM) physics includes a range of models and allows
new models to be added by encoding the Feynman rules
of the model. The parton-shower approach is used to sim-
ulate initial- and final-state QCD radiation, including colour
coherence effects, with special emphasis on the correct de-
scription of radiation from heavy particles. The underlying
event is simulated using an eikonal multiple parton-parton
scattering model. The formation of hadrons from the quarks
and gluons produced in the parton shower is described using
the cluster hadronization model. Hadron decays are simu-
lated using matrix elements, where possible including spin
correlations and off-shell effects.

PACS 12.38.Cy · 13.87.Ce · 13.87.fh
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Herwig 7.0 – Jets
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Jets from CMS and ATLAS.
Matchbox using MadGraph, ColorFull and OpenLoops.

Tons of plots using all combinations at: https://herwig.hepforge.org/plots/herwig7.0/

Simon Plätzer (IP
3
Durham & Manchester) Status of Herwig 7 11 / 17
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• The project is now in good hands:
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