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Analysis overview

® Search for narrow heavy diboson (WW/WZ/ZZ) resonances above | TeV
® Extended symmetry, e.g. spin-| generic heavy vector triplets (HVT) and scalar from SUSY

® Modified extra dimensions (spin-2 Randall Sundrum Graviton)
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® Focus on the all hadronic final states ”
hd
e BR(W—hadronic) ~ 66%, BR (ZW —hadronic) ~ 70% g
® Boosted boson: large-R jet with a two prong substructure *
® Main background is QCD dijet mass (m;;)

®  Bump hunt for low resonance on top of falling background (analytical parameterisation from data)
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® Interesting mild excess observed in Run-1 data, particularly at ATLAS

® CMS has excess on the level of ~ 2 sigma in similar places

® One of the top priorities to follow up in early Run-2
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Analysis selection

Trimming removes soft stuff from PU/ISR/MPI

® Two large-R (R=1.0) jets anti-Kt pi /Pt < 0.05
o pT > (450,200) GeV (o 0’0
“L,,O .C) ) —
e [n|<2 M>50GeV & A
Initial jet .;’;};’1“'? few Trimmed jet

® Jopological cuts to enhance s-channel signal
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® Overlapping WW/WLZ/ZZ boson tag 15000 ]

® Jet mass window ~30 GeV around my 10000; _f

e pl-dependent substructure cut =000 -

® # tracks with the ungroomed jet < 30 -
0

-  bkg rejection: 70%, sig efficiency ~90% S — E
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Normalised Entries

Boosted boson tagging: mass and substructure
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Boson tagging: track multiplicity cut

® QCD jets have larger track multiplicity

® et fragmentation scales of the V-boson and QCD jets are vastly different
=  V-boson:mV, QCD jet: pT(jet)

® Significant gluon contribution in the QCD jets further increases the track multiplicity
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® Improves the expected significance by ~30%

® Efficiency of this cut and the associated systematic uncertainties studied in V+jets data



Selection efficiencies

® Relatively flat signal selection efficiency (mvv)
e ~50% signal tagging (mass and D2) efficiency (on top of acceptance etc) per jet

e ~A factor of 50 background rejection per jet
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Jet mass and substructure in QCD enriched data

® No boson tagging is applied

®  Shapes are well modelled in the QCD events in data at 13 TeV
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Jet mass and substructure in W/Z-enriched data
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Select only one W/Z-tagged region for “in-situ” studies of the jet kinematics
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Events /0.1 TeV

Background fit model

Background fit model
dn __ _ p\P2+EP3 pP3 o — g
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® Uncertainties on the fit parameter are the dominant systematic uncertainties in the results
e Validity of this model has been tested in various side-band data and QCD MC
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Observed spectra
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Interpretation of results
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Contribution to the grand combination
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http://link.springer.com/article/10.1007/JHEP09(2016)173

Conclusion

® Searches for heavy resonances in diboson final states have kept us on toes constantly

® The run-1 2 TeV excess in the all-hadronic channel didn’t reappear with equal strength in Run-2
® Plans towards the future

e Keep probing higher mass range

® Provide more stringent limit = nail down theory models

® Digin corners (such as VBF topology)
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Energy correlation variables

® Energy correlation variables
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VWV-jet tagging performance and calibrations

Boson tagging working point
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Track multiplicity cut
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