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Introduction

r Vector Boson Fusion (VBF) Standard Model (SM) processes

Rare and novel processes: first measurement of VBF Z+2 jets
and W+2 jets process

qi 4qr

Clean environment with less QCD activity (jets property
measurement)

tagging jet v‘--. ~ V

tagging jet

Crucial tests of SM unitarity at high energy
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Introduction

Higgs boson produced through VBF established at> 5 ¢
* Important production process of Higgs boson

« Constraints on Higgs boson couplings
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« VBF Z+2 jets and W+2 jets are important backgrounds of SM
Higgs in VBF channel and in searching invisible Higgs



VBF characteristics

~« Two VBF tagged jets
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- More quark-like
- High energy and large dijet invariant mass m,

— Separated by a large rapidity interval |Anjj|
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 Lower central hadronic activities

- Extra gluon emission is suppressed

— Occupied by the boson, which is balanced with

respect to the dijet system
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Theoretical inputs

« Diagrams other than VBF-like (EW Z+2 jets /| EW W+2 jets)

- Large negative interference between the pure VBF
process and the other categories

- Suppressed in VBF selection region
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« NLO/LO k-factors
- VBFNLO, usually flat and near unity in VBF region
* Interference

- Between EW and QCD, modeled by MadGraph,
included inside nominal result or for systematics
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Event selection:

@

. Signal sample:
' = Simulated by MadGraph at leading order
consistent with results with VBFNLO)
Jse VBFNLO to derive NLO/LO k-factor
erference effect included inside nominal

. and for systematics

kground:

+jets production: simulated from

MLM matching, NLO/LO k-factor
cross section normalized to NNLO
lculated with FEWZ, validated in




=~ signal and control regions
N9y, v) = uNew zj + /HUN1 + vNpy z,

e ominant systematic
- — QCD Z+2 jets prediction
~ - Interference effect
— Jet energy scale and resolution
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+ M, >50GeV,m >120GeV,p, >25GeV,n|<5
(TEw(ff]]) = 174 + 15 (stat) + 40 (syst) fb,

greement with theoretical LO prediction
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» Study of hadronic activities
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- = Simulated by MadGraph at leading order

— Use VBFNLO to derive NLO/LO k-factor:
tion in signal strength < 1%

rence effect treated as systematic

EW Wijj

Event selection:

Main background:
— QCD WH+jets production: simulated from
MadGraph MLM matching, cross section
normalized to NNLO prediction calculated
with FEWZ, data-driven normalization &
shape correction
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>stimation of the QCD W+jets event yield

rmalization scale factors: 0.71 £ 0.02 (stat) £ 0.03 (syst) for electron
nel, 0.70 £ 0.02 (stat) £ 0.05 (syst) for muon channel
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Summary

Vector Boson Fusion (VBF) Higgs established at>5 ¢

* First measurement of VBF Z+2 jets and W+2 jets process
« With limited statistics, VBF topology has been studied

« With O(100 fb") data of Run2, a lot more to do!
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VBF Higgs

ATLAS and CMS
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