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Introduction

● Gauge-Mediated SUSY Breaking (GMSB)
● Gravitino is the LSP

● NLSP is generally χ1
0, or stau, or other slepton

– Decays to gravitino (MET) + SM partner

– Can be long-lived → prompt or displaced decay or escape detector
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Prompt di-photon + MET

● At least 2 photons (ctau<0.1mm)

– pT > 50 GeV

– Isolated (<5 GeV in dR<0.2)

QCD: 
  Data-driven (low-MET,HT control regions)
W+jets / ttbar: 
  Data-driven e → γ fake rate
Irreducible (W/Z + γγ):
  MC – known to NLO

Phys. Lett. B 718 (2012) 411-430.
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Prompt di-photon + MET

● GMSB: Λ>196 TeV
● GGM: gluino > 1.07 TeV

          squark > 0.87 TeV
(for m(χ1

0)>50 GeV)
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Non-prompt di-photon + MET

● At least 2 photons
– pT > 50 GeV

– Isolated (<5 GeV in dR<0.2)

● Use timing and shower direction
to distinguish photons from 
displaced decay

● Allow one photon to have “loose”
photon shower shape in calorimeter
to increase efficiency for 
non-pointing photons in 
signal (in |eta|<1.37)

● MET > 75 GeV

Phys. Rev. D 88, 012001 (2013).

Longitudinal segmentation!
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Non-prompt di-photon + MET

Updating with 8 TeV data and improved calibrations and techniques!
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Photon+lepton+MET
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Photon+lepton+MET

ATLAS-CONF-2012-144



9Andy Haas

Photon + b-jet + MET
Phys. Lett. B 719 (2013) 261-279.

(also τ → γ)
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Photon + b-jet + MET
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Stau NLSP: tau+jets+MET
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Stau NLSP: tau+jets+MET

ATLAS-CONF-2013-026

● GMSB: Λ>51 TeV
● nGM: gluino > 1.14 TeV
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Long-lived slepton (stau) search

ATLAS-CONF-2013-058

Updating to full 2012 dataset,
with improved calibrations...
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Disappearing tracks: long-lived chargino
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Disappearing tracks: long-lived chargino
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Disappearing tracks: long-lived chargino



17Andy Haas

Stau / slepton co-NLSP: leptons+jets+MET

Phys. Rev. D 86, 092002 (2012).
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Other searches

2

Excluded
region
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Other searches
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Conclusions
● GMSB is an important SUSY model, with distinct phenomenology

– Bino-like Neutralino NLSP → photons + MET (prompt or displaced!)

– Wino-like Neutralino NLSP → photon + lepton + MET

– Higgsino-like Neutralino NLSP → photon + b-jet + MET

– Higgsino-like Neutralino NLSP → Z+jets+MET, multi-leptons + MET, 
Z+b-jets+MET analyses also have sensitivity

– Stau NLSP → taus + MET (prompt or long-lived!)

– Meta-stable chargino → disappearing tracks

– Stau/slepton co-NLSP → leptons + jets + MET

– Mono-jet + MET

– Other analyses we should be exploring?

● We'll continue to update results using the full 2012 8 TeV dataset

● We look forward to 13/14 TeV data and higher luminosity!
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Backup
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GMSB models
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