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Introduction

• Goal: ggF H → ZZ → 4` production with inclusive number of jets
• For inclusive sample majority are 0-jet events and we have roughly 25% 1-jet, 5%
2-jet events

• Idea: In order to increase statistics split inclusive ggF sample in three ggF samples
with N additional partons (N = 0, 1, 2 )
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Overview of samples, cross checks and objects

• ggF samples, that we want to request:
• Np0: pp >x0, x0 > l+l-l+l- & jet matching in pythia
• Np1: pp >x0 j , x0 > l+l-l+l- & jet matching in pythia
• Np2: pp >x0 jj, x0 > l+l-l+l- & jet matching in pythia

• Cross check samples:
• incl: pp > x0 , x0 > l+l-l+l- & showering in pythia
• Np012: pp >x0, x0 > l+l-l+l- , add process pp >x0 j , x0 > l+l-l+l- , add process pp >x0 j j

, x0 > l+l-l+l- & jet matching in pythia

• Cross checks:
1 Np012 vs. Np0 + Np1 + Np2 stacked→ ok
2 Np012 vs. incl→ see differences

• Objects:
• Higgs before showering: status 22
• Higgs after showering: status 62
• truth Z: status 22
• Jets: Output container of antikt algorithm with R=0.4 AntiKt4TruthJets (’contaminated’

by electrons/photons)
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Higgs before showering (pT,H > 1 MeV )
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Higgs after showering (pT,H > 1 MeV )
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Higgs after showering (pT,H > 1 MeV )
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Z1 truth
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Z1 truth
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njets: AntiKt4TruthJets
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njets before electron-jet overlap removal for 4mu and 4e final states
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njets before electron-jet overlap removal for 2e2mu and 2mu2e final
states
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Jets truth: Leading jet
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Jets truth: Subleading jet
cr

os
s-

se
ct

io
n 

in
 a

bi
tr

ar
y 

un
its

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

 Np012
 incl

ATLAS Simulation Preliminary
 = 13 TeVsMadGraph5_aMC@NLO VBF Higgs production at 

 [GeV]
t,j2,truth

p
0 100 200 300 400 500 600 700

X
 / 

S
M

 

0

2

4
cr

os
s-

se
ct

io
n 

in
 a

bi
tr

ar
y 

un
its

0.02

0.04

0.06

0.08

0.1

 Np012
 incl

ATLAS Simulation Preliminary
 = 13 TeVsMadGraph5_aMC@NLO VBF Higgs production at 

j2,truth
η

5− 4− 3− 2− 1− 0 1 2 3 4 5

X
 / 

S
M

 
0.4
0.6
0.8

1

Katharina Ecker (MPP) Validation plots for H4l ggF 0,1,2 jets production 11.11.2015 13 / 16



Dijets truth
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Dijets truth
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Cross sections

sample cos(α) κSM κHgg cross section [pb−1]
incl 1.0 1.0 1.0 0.002058
Np012 1.0 1.0 1.0 0.003658
Np0 1.0 1.0 1.0 0.002069
Np1 1.0 1.0 1.0 0.001116
Np2 1.0 1.0 1.0 0.000495
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