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@ Simulation Tools
© Setup the Calculation
© Preliminary Results
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@ General purpose event generator

@ Parton showers, hadronization, MPl modeling
e NLO Merging

@ Add-on module to Herwig 7
o Full calculation for electroweak Higgs boson plus jets production

@ Interfaced to Herwig 7

o VBF approximation



https://herwig.hepforge.org
https://hjets.hepforge.org
https://www.itp.kit.edu/vbfnlo

Example Herwig 7 Input

do MergingFactory:Process pp -> h@ j J [ JJ 1]
set MergingFactory:NLOProcesses 2

read Chunk-settings.in

read snippets/DipoleMerging.in
read snippets/PPCollider.in
read snippets/MonacoSampler.in

set Merger:MergingScale 25.*GeV
set Merger:MergingScaleSmearing 8.1

cd /Herwig/EventHandlers
set EventHandler:LuminosityFunction:Energy 13000*GeV
set EventHandler:MWeighted On

clear MergingFactory:Preweighters

read Matchbox/PQCDLevel.in
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Example Herwig 7 Input File

read Hlets.in

cd /Herwig/MatrixElements/Matchbox/Amplitudes

Tinghua Chen (Wichita State University)

lcd /Herwig/Analysis

read snippets/Rivet.in
insert Rivet:Analyses @ MC_H2JETS_04 INC
insert Rivet:Analyses 1 MC_H2JETS_04 TIGHT
insert Rivet:Analyses 2 MC_M2JETS_04 LOOSE
insert Rivet:Analyses 3 MC_H_KTSPLITTINGS
insert Rivet:Analyses 4 MC_H2JETS_07_INC

insert Rivet:Analyses 5 MC_H2JETS_O7_ TIGHT
insert Rivet:Analyses 6 MC_M2JETS_07_ LOOSE

read Hlets-settings.in
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Input Parameters and Event Selection Cuts

@ CMS Energy of Collider and Beam Type: pp LHC (13 TeV).

e PDF set (LHAPDF): PDF4ALHC15_nnlo_100_pdfas.

e Factorization and renormalization scales set to HT (jets),
ng = 1y = (3 PF)?

o Anti-kt Jet clustering (R=0.4) using FastJet, at least two jets with
PT jets > 25 GeV.

@ Matched results use a MCONLO type matching. No hadronization or
MPI have been included in the simulations.

@ The tight selection cuts is defined as

mj, j, > 600 GeV, ijle > 4.5, Vi Yjp < 0. (1)
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Merged NLO H2j, NLO H3j, LO H4j Results?
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@ The Zeppenfeld variable is defined as

Vis — Yii Y
PR/ il 2)
» |ij1j2|

@ The minimum rapidity difference of the third jet with respect to the
two leading jets is defined as

x]; — ml'n{|yj1 _.yj3‘7 |y12 —yj3|}. (3)
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do/dlogyg(/dy3/GeV) [fb]
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logy(k . jet resolution 2 — 3 [GeV])
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HJets vs.VBFNLO Preliminary Results?
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Herwig 7.

@ We have shown merged NLO H2j, NLO H3j, LO H4j results using

@ There is difference between VBF calculation and full calculation.
After applying tight selection cuts, two results has agreement.
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Thank You!
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