Ap-De=t1t von Humboldt ?

Stiftung/Found

Max-Planck-Institut fiir Physik

{Werner-Heisenberg-Institut)

Distinglishing VB Efrom

gluenzgluontfusion

Gionata Luisoni

luisonig@mpp.mpg.de

Max Planck Institute for Physics
Munich

In collaboration with:
N. Greiner, S. Hoche, M. Schonherr, J. Winter and V. Yundin

arXiv: 1506.01016

24/06/2015 LHC Higgs XS, WG1 VH/VBF Subgroup Meeting


http://arxiv.org/abs/1506.01016

---[H+jets in gluon-gluon fusion J

NLO study of the dominant Higgs production channel in
association with up to 3 jets

Motivated by:
e GGF is large irreducible background to Higgs production in VBF

e Precise knowledge of GGF-channel crucial to estimate
contamination in VBF sample

e When applying vetoes to jets
« H+jets cross section needed to estimate uncertainties in efficiencies

Possible thanks to important developments which lead to
previous computations of H+2, 3 jets at NLO (v Deurzenctal; Cullenetal

e Higher rank extension/ Samurai / Ninja / Golemgs / GoSam-2.0
[Cullen, v. Deurzen, Greiner, Heinrich, Mastrolia, Mirabella, Ossola, Peraro, Schlenk,
Qp-Dgzit

v. Soden-Fraunhofen, Tramontano] 2y
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"'(Calculational setup J

Amplitudes computed with GoSam+Sherpa and BLHA

o Virtual amplitUdES: Gosam Wlth Ninja [Mastrolia, Mirabella, Peraro; v. Deurzen et al.; Peraro]

e Tree amplitudes and integration: Sherpa with Comix [Gleisberg, Hche]

Phenomenological analysis via generation of ROOT Ntuple
files:

e Events for: H+1jet / H+2 jets / H+3 jets — ~4TB
v Available both for 8 and 13 TeV

v For kt/anti-kt algorithm and R=o0.1, ..., 1.0

v Allow for fast analysis, change of scale, pdf, cuts, jet-tagging
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“‘[Calculational setup J

Setup and cuts

: gL o1
e 3scale choices: jpp=pr=="L== (\/m%’l g ) IPT.-r:)

! .
703 ‘ A1\ -
A: o (L QT) (g (:v-mﬂ)z B: a (:L QT) C: as(z-my)
Default

e PDFs: C(Tionlo
o Baseline cuts: anti-kt with pr > 30 GeV, |n| <44
e Additional VBF cuts: mj,j, > 400 GeV, |Ay;, j,| > 2.8
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VBF cut results: Total XS

10 Total inclusive cross section with vector boson fusion cuts at 8 TeVﬁ 10 Total inclusive cross section with vector boson fusion cuts at 13 TeV
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, and method dependence:
e For p;-tagging inclusive H+3j/H+2j ratios similar at LO & NLO
% % 2 ; . pr-tagging: consider 2 leading pt jets
o y—tagglng 1ncreases H+3] Contrlbutlon y-tagging: consider 2 most forward/backward jets
ﬁ”f"
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‘[VBF cut results: Exclusive jet bins J

Fxclublve jet-bin cross sectlon with VBF cuts at 13 TeV

Exclusive jet-bin cross sectlon with VBF cuts at 13 TeV
T
H+2 jets NLO |:| H+43 jets NI O m A F H+2 jets NLO |:| H+3 jets NI O m
=) =)

A 1L GoSam+Sherpa 21 b GoSam+Sherpa -
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5 S
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| [ ! I I I
2 3 3 4 2 3 3 4
N.] t Njet

VBF cuts enhance real radiation contribution
e y-tagging increases the realtive importance even more

larger portion of total XS described with LO accuracy

» H+3 NLO for accurate 3 jet prediction and exclusive H+2j XS
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"'[VBF cut results: distributions

Experimentally discrimination of VBF compatibles
events from GGF typically done via BDTs

e Relevant observables are:

M Gas DYjyjas PT,j1> PT s APH,jyjor -« -

e Analyse contribution of H+2j and H+3j at 13 TeV for p-
tagging, y-tagging and m;-tagging
(8 TeV analysis can be done with available Ntuples set).
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-++| VBF cut results: Ay]w
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"'[Conclusions & Outlook J

@ NLO in

e Parton level results available in terms of ROOT NTuples

e Baseline cuts allow for interesting studies of QCD in GGF
NLO corrections relevant both for GGF and for VBF:

« Reduction of uncertainties / modification of shapes

Only a small subset of the analysed observables shown here, more
results can be found in arXiv: 1506.01016

Work in progress

> Release code and NTuples files
> Merging of multiplicities at NLO and matching to parton shower
» Ongoing LH2015 study to compare with other predictions
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°**| GGF total cross section

100 Total inclusive cross section with gluon fusion cuts at 13 TeV
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“*°| GGF exclusive jet bins

Exlclusive 1et—?in Cross se(%tion with %luon fusion‘ cuts at 8 'PeV

Excilusive iet—bén cross sec;tion with p:l‘uon fusion cuts at 13 TeV
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"**| GGF results: Ay, .

y-tagging also to investigate universal QCD
properties in high-energy limit
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"**| GGF results: Ay, .

y-tagging also to investigate universal QCD
properties in high-energy limit

pr jet-tagging (upper) & y jet-tagging (lower)

» How much can NLO computation describe . o o =Te
high-energy effects =
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