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Introduction

• Benchmark models:
• Spin 0: Extended Higgs sector
• Spin 1: Heavy Vector Triplets (HVT)
• Spin 2: Randall-Sundrum Graviton

(RSG)

• Search for heavy resonances decaying to
pair of bosons

• VV→qqqq [1]
• VV→ ννqq [2], VV→ ℓνqq [3],

VV→ ℓℓqq [4]
• VV combination [5]
• VH→ ννbb, ℓνbb, ℓℓbb [6]
• hh→bbbb[7]
• Zγ[8]

• Will focus on diboson
resonance searches
sensitive to high mass

• Results with
sensitivity also to
lower masses available
([9], [10])
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Introduction

• Some interesting results from Run 1

S. Shaw (The University of Manchester) SUSY 2016 July 4-8, 2016 3 / 20



Boosted Boson Tagging

• Boosted topology requires identification of boosted hadronic boson
decays

• Look for large-R jets (anti-kT R=1.0)
• Use jet grooming techniques to remove contributions from pile up and

soft QCD
• Exploit jet mass and substructure (D2) to identify W/Z/H bosons
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VV→JJ

• Look for two large-R jets (anti-kT R=1.0),

boson tagged, p
J1(2)
T >450 (200) GeV

• N tracks associated with jet < 30

• |yJ1 − yJ2| < 1.2,
pJ1

T
−pJ2

T

pJ1

T
+pJ2

T

< 0.15

• Background dijet events modelled with a power
law function; validated in MC and data control
regions.

dn

dx
= p1(1− x)p2+ξp3xp3

x = mJJ/
√
s
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VV→JJ
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VV→ ννJ, ℓνJ, ℓℓJ

• One V decays hadronically
• Reconstructed as large-R jet, boson tagged, pJT >200 GeV

• Other V decays leptonically (either 0, 1, or 2 charged leptons)

ννqq ℓνqq ℓℓqq

Nlep 0 1 2
Emiss

T >250 GeV >100 GeV –
Topology |∆φ(Emiss

T , J)| > 0.6 pVT /mℓνJ >0.4 pVT /mℓνJ >0.4
mℓℓ ∼ mZ

S. Shaw (The University of Manchester) SUSY 2016 July 4-8, 2016 7 / 20



VV→ ννJ, ℓνJ, ℓℓJ

• Backgrounds estimated in MC and validated in control regions
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VV→ ννJ, ℓνJ, ℓℓJ
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VV Resonances Combination

• Better sensitivity after combination when compared to Run-1.
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VH Resonances

• Look for V→ leptons, H→bb

• Require one large-R jet, pT >250 GeV, mJ ∼ mH

• Use b-tagging on small-R track jets associated to large-R jet
• Require 1 or 2 b-tags

ννbb ℓνbb ℓℓbb

Nlep 0 1 2
Emiss

T >200 GeV >100 GeV –
Topology |∆φ(Emiss

T , J)| > 2π/3 mℓℓ ∼ mZ
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VH Resonances

• Backgrounds estimated in MC and validated in control regions
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VH Resonances
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VH Resonances
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hh Resonances

• Look for either 4 resolved small-R (anti-kT R=0.4) jets, or two
large-R jets

• Resolved analysis looks for 4 b-tagged jets, pjjT > 150 GeV,
∆R(j, j) < 1.5

• Merged analysis looks for 3 or 4 b-tagged small-R track jets

associated to large-R jets, p
J1(2)
T >350(250) GeV
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hh Resonances

• Multijet background estimated in sidebands and validated in control
regions
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hh Resonances
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Z/γ Resonances

• Consider Z→ ℓℓ
• Egamma

T > 0.3mres, mℓℓ ∼ mZ

• and Z→ qq decays
• Large-R, boson tagged jet, pJT >200 GeV, Eγ

T >250 GeV

• Signal modelled by double sided crystal ball (ℓℓγ) or crystal ball +
gaussian (Jγ)
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Z/γ Resonances
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Summary

• Many searches for diboson resonances ongoing

• So far no significant excesses observed, and limits set on a range of
models

• More data coming soon, so stay tuned!
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Backup
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8 TeV vs 13 TeV

S. Shaw (The University of Manchester) SUSY 2016 July 4-8, 2016 25 / 20


	Appendix

