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Introduction
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• Gluinos and squarks decay either directly or via a cascade
into:

➡  Jets, coming  from gluinos and squarks decays
➡  LSP (the Lightest Supersymmetric Particle), escaping the 

detector and resulting in MET (assuming R-parity 
conservation)

➡  and Leptons, coming from chargino, neutrino or slepton 
decays

SUSY in strong production
If SUSY is present at TeV scale, squarks and gluinos may be produced at LHC

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/SUSY/ATLAS_SUSY_Summary/ATLAS_SUSY_Summary.eps

8th Terascale meeting, DESY 02-12-2014

from Marc Hohlfeld’s talk at SUSY13 

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/SUSY/ATLAS_SUSY_Summary/ATLAS_SUSY_Summary.eps
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Search Strategy (common for SUSY searches)

Manfredi Ronzani

How do we search for SUSY?

8th Terascale meeting, DESY 02-12-2014

from Marc Hohlfeld’s talk at SUSY13 
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Event Selection
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0-Lepton + 2-6 jets 
Very powerful analysis requiring 2-6 jets, MET and no leptons

JHEP 09 (2014) 176

8th Terascale meeting, DESY 02-12-2014
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Background Estimation
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Main background sources: 
•  Z+jets with Z decaying in 𝝼𝝼 
•  W+jets  
•  ttbar, singletop 
•  QCD multijets

4 Control Regions are assigned to each of the 15 Signal Regions  to constrain background

8th Terascale meeting, DESY 02-12-2014

JHEP 09 (2014) 176

JHEP 09 (2014) 176
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Background Estimation & Results
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Background Extrapolation to the SRs:
• MC predictions are  normalised via a Likelihood fit  in dedicated control regions (CRs)
• Number of expected events in each SR  is extrapolated from the CR using a transfer factor

• Multijet events are estimated using a fully data-driven technique: the smearing method

8th Terascale meeting, DESY 02-12-2014

JHEP 09 (2014) 176
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Interpretations - 1
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For each signal point, the signal region with the best expected sensitivity is used to set the exclusion limits. The 
expected and observed limits are shown at 95 % CL with 1 σ band due to experimental and theoretical uncertainties. 

Simplified Models: direct decay of gluinos/squarks

8th Terascale meeting, DESY 02-12-2014

JHEP 09 (2014) 176
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Interpretations - 2
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Simplified Phenomenological MSSM

Model with only strong production of g  ̃and first- and second-generation q  ̃with direct decays to jets and lightest χ 0̃1 
(0.395 GeV, 695 GeV). 

8th Terascale meeting, DESY 02-12-2014

JHEP 09 (2014) 176
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Metastable Gluinos
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• In some models of supersymmetry, the gluino is “metastable” and travels a measurable distance before 
decaying in the detector to quarks (or a gluon) and a neutralino.
➡ The observed value of the Higgs boson mass indicates squark masses around 103–105 TeV for small values 

of tanβ
➡ For these squark masses, a 1 TeV gluino could be metastable and decay within the detector with a visible 

decay length

• Two ATLAS searches for promptly decaying SUSY are re-interpreted in the context of models with metastable 
( ps – ns lifetime) gluinos
➡ 0Lepton (2-6 jets) analysis JHEP 09 (2014) 176: 15 signal regions based on: [2, 3, 4, 5, ≥6] jets,MET
➡ 0Lepton (7-10 jets) analysis JHEP, 10 (2013) 130: 19 signal regions based on: [7, 8, 9, ≥10] jets, [0,1, ≥2] b-

tagged jets , MET

Motivation

ATLAS-CONF-2014-037
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Metastable Gluinos
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• Decay models considered:
➡ stop as the lightest squarks:
➡ mass-degenerate squark flavor scenario with 

 equal branching ratios of the two decays:              ,

For ttbar decay model, both analyses
can be used to set limits

For qqbar/g decay model the 7-10 jet
analysis has no sensitivity

ttbar qqbar/g

ATLAS-CONF-2014-037
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MC studies on SUSY signals
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•  Several studies are ongoing towards the RunII 
•  Signal modeling is crucial for robustness of the analysis 
•  Studies on MadGraph+Pythia6 or Pythia8 on SM_SS_direct (800,50) ecm= 8 TeV, truth level

•  Studies on SM_SS_direct (1200,900) ecm= 14 TeV, truth level
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Work In Progress Work In Progress

Work In Progress Work In Progress

8th Terascale meeting, DESY 02-12-2014
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Summary

Manfredi Ronzani

• Presented the 0Lepton (2-6 jets) SUSY search in ATLAS data 
• The analysis has been published  
• No significant excess above SM has been found 
• Limits are placed on gluino mass (up to 1350 GeV) and squark mass (up to 850 

GeV), depending on the scenario 
•  Several reinterpretations has been performed: metastable gluinos have been 

publicly performed and presented 
• Many studies are ongoing towards RunII! Presented a MC generators study 
• Looking forward to 2015 new data!

Thank you for your attention!

8th Terascale meeting, DESY 02-12-2014
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BACKUP

8th Terascale meeting, DESY 02-12-2014
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0-Lepton: Jet Smearing Method 
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0-Lepton: W signal regions 

Manfredi Ronzani8th Terascale meeting, DESY 02-12-2014

JHEP 09 (2014) 176

Expected boosted W for large Δm( χ1±,χ10 ) 



17

Metastable Gluinos
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ATLAS-CONF-2014-037

Signal MC: Pythia6 for gluino production, hadronization and decay within R-hadron; 
dedicated Geant4 routine.  
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Metastable Gluinos

Manfredi Ronzani8th Terascale meeting, DESY 02-12-2014

ATLAS-CONF-2014-037
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Metastable Gluinos
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ATLAS-CONF-2014-037


