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Introduction
● Many Beyond the Standard Model Physics (BSM) 
 predict new Gauge, Higgs and other Bosons 
(Graviton, Radion,...)

● Often decay into Standard Model Bosons:
– WW, WZ, ZZ, WH, ZH, γγ

● Simplified Benchmark Models
– Heavy Vector Triplets (HVT) W-’, Z0’, W+’ 
– Georgi-Machacek Model (GM):
 Higgs quintuplet (H5

++,H5
+,H5

0,H5
-,H5

--) 
● Effective Field Theory (EFT)
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HVT benchmark models 
● HVT Lagrangian

– Simplified Model to bridge Theory & Data

● Model A
– Extended Gauge Symmetry (extra SU(2))
– gv = 1 (gH = -0.56 and gf = -0.55) cf~cH~1

● Model B
– Minimal Composite Higgs Model
– gv = 3 (gH = -2.9 and gf = 0.14) 

JHEP 09 (2014) 060
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Leptonic final states
● Clear signature in pp collisions
● Provides a trigger signature
● Usually fewer backgrounds than other modes
● Leptonic di-boson signatures

– WW → ℓνℓν,  WW → ℓνqq
– WZ  → ℓνℓℓ, WZ → ℓνqq,WZ → qqℓℓ,WZ → qqνν
– ZZ   → ℓℓνν, ZZ  → ℓℓℓℓ, ZZ → qqℓℓ, ZZ → qqνν  
– WH  → ℓνbb
– ZH   → ℓℓbb here usually ℓ = e, μ 
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Overview 

ATL-PHYS-PUB-2021-018
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Combination X → VV and X → VH 
ATLAS-CONF-2022-028

 ● Limits set on 
– HVT model A: 5.8 TeV
– HVT model B: 4.5 TeV

● Constraints on gf & also individual 
lepton gl & quark gq couplings

HVT Model A

HVT Model B
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Combination X → VV and X → VH 

ATLAS-CONF-2022-028

3 TeV

5 TeV

VV+VH

ℓℓ+ℓν+τν

VV+VH+
ℓℓ+ℓν+τν
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X → WZ → ℓνℓ’ℓ’ 

ATLAS-CONF-2022-005

● 2 signal regions: Drell-Yan and Vector-Boson-Fusion
● Selected using Artificial NN and pT/m(WZ)
● VBF Signal Region excess at 375 GeV < 1.6σ (2.8σ local) 
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X → WZ → ℓνℓ’ℓ’ 

ATLAS-CONF-2022-005

H5
±

W’± W’±

● Limits set on 
– HVT model A,B
– Fermiophobic HVT model
– GM model H5

±

● Excess at 375 GeV < 2.8σ local 
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WH → WWW → Xℓ±ℓ±

ATLAS-CONF-2022-033

● Search for additional heavy Higgs Bosons H
● General formulation in Effective Field Theory

● Considers also dim-6 operators 
 scale of new physics Λ, anomalous couplings fW,fWW

● Enhancement of HVV coupling at higher boson
 momenta possible
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WH → WWW → Xℓ±ℓ±

● Utilise associated production & same sign dilepton signature
● Effective mass of (ℓνqq’) system meff = Σ pT, using pT(lepton), 
pT(jets) and missing transverse energy (MET)  

ATLAS-CONF-2022-033
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WH → WWW → Xℓ±ℓ±

ATLAS-CONF-2022-033
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Conclusion
● ATLAS continues exploring the energy frontier
● Probed BSM physics with multi-boson signatures
● Interpret in simplified models HVT, GM, EFT
● So far no deviation from the SM found

                 the search continues ….
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Bonus Slides
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Systematics: X → WZ → ℓνℓ’ℓ’ 
ATLAS-CONF-2022-005
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