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Performance of the LHC & ATLAS detector
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Dilepton Search: Analysis Strategy
■ First ATLAS full Run-2 result

AIM

■ Search for “bumps” in the dielectron and dimuon 
invariant mass spectra

EVENT SELECTION

■ Look for events with exactly two electrons or two 
muons and an invariant mass below 6000 GeV

 
CERN-EP-2019-030

Signal
    Smooth 
Background

BACKGROUND ESTIMATION
§ Largely dominated by the Drell-Yan process
§ Fit parametric function to data to model background  (new with respect 

to previous versions of the analysis) 
§ Leads to spurious signal uncertainties, but those have a small impact 

on the final result
SIGNAL MODELLING
§ Generic signal modelling using a convolution of Breitt-Wigner and a 

Gaussian to parametrize for various pole mass and width values 
§ Results interpreted in terms of Sequential Standard Model (SSM) and 

Heavy Vector Triplet (HVT)

arXiv 1903.06248
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Dielectron

Dimuon

https://arxiv.org/pdf/1903.06248.pdf


Dilepton Search: Results

• Largest excess found at 264 GeV for 0-width with a local significance of 2.3σ for the combination of 
the dielectron and dimuon channels (assuming lepton flavor universality) 

• No significant deviations for larger widths 
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Dilepton Search: 2-D width & mass scan
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Dilepton Search: Exclusion Limits

• Model-independent calculated for various width 
scenarios

• Limits can be re-interpreted for specific models
• Results re-interpreted in terms of Heavy Vector 

Triplet (HVT) couplings 7



Dilepton Search: HVT Exclusion Contour

§ Limits extracted on the Fermion-Higgs/Vector Boson and Quark-lepton coupling parameter space
§ Area outside the curve is excluded
§ HVT bosons can couple to fermions (f), leptons (l), and Higgs (h) 
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Dilepton Search: Summary 
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Heavy Neutrino search: arXiv 1904.12679
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Decay products can be
Highly collimated and form a
“fat” jet

https://arxiv.org/abs/1904.12679


 

Good agreement found between data 
and expectation
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Heavy neutrino search: Exclusion contour
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Lepton+MET: Analysis Strategy 

• Possible additional charged gauge 
bosons 

• Its decay would produce a signature 
with a lepton and missing transverse 
energy coming from the neutrino

• Benchmark model used is the 
Sequential Standard Model

• No interference between W and W’ 
considered

 
ATLAS-CONF-2018-017
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-017/
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Lepton+MET: Exclusion Limits

• Bayesian Limits with flat prior 
on the signal cross-section 

• Mass limits are increased by 
about half a TeV compared to 
the 2015+2016 

• Results with the full Run-2 
dataset coming in the next 
few months
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Summary
• Searches with leptons provide a useful test 

of the Standard Model, with generally 
manageable backgrounds 

• Still lots of data left to be analyzed!
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Dilepton Search: Systematics

Systematics for zero (10) % width 
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Lepton+MET: Systematics 
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Dilepton Search: parametric function
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