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4 leptons

-1 = 13 TeV, 139 fbs
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Looking for SUSY in events with 4 or 
more leptons at the ATLAS experiment
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BACKGROUND ESTIMATION RESULTS

INTERPRETATION

Standard Model backgrounds:
4+ lepton final states of  
                          , and  
 other processes  

Estimated by MC simulation  
   Largest backgrounds  
   normalised to data  

“Reducible” backgrounds:
Objects mis-identified as “fake” leptons  
  e.g. mis-identified jets  
         or leptons from hadronic decays

Estimated from data by  
   applying fake probabilities  
   which were measured in  
   MC simulation and data

ZZ, t t̄Z, VVV

––     
––   

λi33 ≠ 0 : χ̃0
1 → e τ /μτ /τ τ + ν

λ12k ≠ 0 : χ̃0
1 → ee /eμ /μμ + ν

Gabriel Gallardo (Oxford) for the ATLAS Experiment  
Based on ATLAS-CONF-2020-040  
[https://cds.cern.ch/record/2727861]
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STEP 1) Select 4+ Leptons STEP 3) Requirements on key variables

STEP 2) Consistency with Z boson STEP 4) Require or veto b-tagged jets

4+ leptons

SR0* 🔵   🔵   🔵   🔵+
SR1* 🔵   🔵   🔵   🔴+
SR2* 🔵   🔵   🔴   🔴+

5+ leptons SR5L 🔵   🔵   🔵   🔵   🔵+

Dedicated regions target ZZ-like decays: 
Require 1st ,  

2nd  

All other 4+ lepton regions veto Z-like decays: 
Require  

mℓ+ℓ− = mZ ± 10 GeV
mℓ+ℓ− = mZ

+10
−30 GeV

mℓ+ℓ−, mℓ+ℓ−ℓ′�, mℓ+ℓ−ℓ′ �+ℓ′ �− ≠ mZ ± 10 GeV

Z
ℓ+

ℓ-

Improves sensitivity  
to targeted SUSY models

Sensitive to stable, invisible SUSY particles.  
SR0-ZZ regions require events with large         .

Sensitive to mass scale.  
SUSY events tend to have larger         .  
All other 4+ lepton regions require large        .

Emiss
T = − | ∑

all objects

⃗pT |

meff = Emiss
T + ∑

all objects

pT

Emiss
T

meff
meff

τ

e μ

https://cds.cern.ch/record/2727861

