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Status of RPC SUSY Searches at the LHC 

S. Muanza, CPPM Marseille, CNRS-IN2P3
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As usual LHC sensitivity to SUSY is limited:
• mainly by the CoM energy
• secondly by the L 

=> Firstly sensitive to SUSY-QCD
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NB: all S and B are normalized at NLO QCD at least
Data-driven estimates of several background processes

ProductionGlobal Context

Prospino v2.1 
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Decay

SOFTSUSY v2.0.5, SDecay v1.1.a
• SPS1a benchmark:

• m0           =   100 GeV
• m1/2 =   250 GeV
• tanβ =   10
• sign(µ) = +1
• A0            = -100 GeV

squark(s) / gluino(s) pairs:
• relatively heavy
• they generally decay through long chains
• those chains necessarily contain (hard) jets
(large DM)  
• in addition they may contain (isol.) leptons
• interpretation: quite model-dependent!

stop1 or sbottom1 pairs:
• stop1 or sbottom1 can be much lighter than
1st/2nd generation squarks
• always a b/c-jet in the decay

squark/gluino + chargino/neutralino pairs:
• lighter than squark/gluino pairs
• σLO ~ ααS

chargino/neutralino & pairs:
• just starting to be sensitive to their direct
production…

slepton pairs:
• even more difficult…
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Inclusive Topologies Trigger: Examples

• ATLAS:
• j75+mET45 (@ EM Scale)

• pT > 130 & 130 GeV (offline, JES)
• 2γ+mET20
• …

• CMS:
• 1e: pT > 65 GeV
• 1µ: pT > 17 GeV
• 2µ: pT > 13 & 7 GeV
• 2e: pT > 17 & 8 GeV
• 1e+1µ: pT > 17 & 8 GeV
• …

• 0-lep+jets+mET
• with explicit e/µ veto

• 0-lep+b-jets+mET

• 1-lep+jets+mET

• 1-lep+b-jet+mET

• 2-lep (SS)+jets+mET

• 2-lep (OS)+jets+mET

• 3-lep+mET

• 4-lep+mET
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TEVATRON limits by far superseeded

arXiv:1110.2299
accept’d JHEP

TEjets0 /++±
l

Varying LSP mass

TEjets60 /++±
l

TEjets30 /++±
l

ATLAS-CONF-2011-155 
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ATLAS-CONF-2011-130

Hypotheses:
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Simplified Model:
« On-shell Z »

TEjets)(2 /++± OSl
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CMS-PAS-SUS-11-019
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CMS-PAS-SUS-11-013

TE4or3 /+±
l

CMSSM
Hypotheses:
• Slepton NLSP
• LSP: 
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~χ

GMSM
Hypotheses:
• SelectronL smuonL co-NLSP
• LSP: 

Gauge Mediation w/ Split Messenger:
arXiv:0008070

Explicit veto on Z mass window
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Hypotheses:
• NLSP: 
• Ends of decay chains:

• Prompt NLSP decay

Gravitino LSP:
• in mGMSB

• SPS8 slope
• in GGM

• with bino-like

TE2 /+γ

Most stringent limits to date
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Summary (1)
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Summary (2)

Varying LSP mass
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−+→ µµsB

LHCb 0.3 fb-1 (2010+2011)

LHCb + CMS
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SUSY Global Fits (1)

• MasterCode: frequentist analysis
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SUSY Global Fits (2)

• Recent Data Include:
• 2010: Xenon 100, ATLAS & CMS (~35 pb-1/exp)
• 2011: ATLAS & CMS (~1fb-1/exp), LHCb (~0.3fb-1)

• Ref: arXiv:1110.3568v1
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Prospects

• CoM Energy: 2012 at 7 or 8 TeV
• L up to 15 (~13) fb-1 per experiment @ 7 (8) TeV
• Boost sensitivities of direct SUSY searches at LHC

• Additional New Constraints:
• Higgs,
• Bs�µµ,
• CdM,…

Conclusions

• About 1-2 fb-1 of ATLAS & CMS data analyzed
• No excess observed => improved exclsuion limits
• If it exists:

• SUSY mass spectrum relatively heavy or compressed
• Prefered neutralino1 mass around 300 GeV (CMSSM) 

• Each experiment has 5 fb-1 on tape
• More results at winter 2012 conferences
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BACK-UP
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Models:
• Gravity Mediated SUSY Breaking:

• CMSSM
• mSUGRA

• Gauge Mediated SUSY Breaking:
• mGMSB
• GGM (hep-ph arXiv:0801.3278, arXiv:0812.3668)

• Simplified Models:
• Ref: arXiv:1105.2838
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R-Parity Conservation (RPC):
• Sparticles pair production
• LSP      or      stable  =>      signature0
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