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Introduction 
  SUSY cross-sections large at the LHC 

  gluinos & squarks dominate 

  Decay topologies complex 

  Multiple jets; large HT 

  Missing transverse energy (MET) 

  Leptons, photons, bjets etc 

  This talk: Hadronic + photonic decays 

  Basic analysis flow: 

  Find a region where signal is enhanced 

  Estimate the SM background in this region 

  Set limit or make discovery 
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Missing Transverse Energy 

 MET: Key observable in many SUSY searches 
  Can be experimentally challenging 

 ATLAS & CMS performance comparable 
   CMS used PF MET in most analyses 
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CMS Razor Inclusive (4.4fb-1) 
 Assume a pseudo-dijet topology 

  pp  squark squark; squark  quark + LSP 

  Cluster objects into hemispheres 

  Longitudinal boost to R frame: ~CM frame  
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  Razor variables estimate event scale: 

 MR peaks at MΔ	



 MR
T has kinematic edge at MΔ	



  Ratio, R = MR
T/MR, removes QCD 

 MR (R2) exp. when projected over R2 (MR) 

  Search for 2D bump on steeply 
falling SM background 
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CMS Razor Inclusive (4.4fb-1) 

  Exploit MR/R correlations with 
unbinned 2D ML fit (minimal MC use) 
  By-process shapes from control region 
  Extrapolate to signal region for 

model independent limit 

  CMSSW: Use signal MC in hypothesis test 
  Combine orthogonal boxes for limit 
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Online: dedicated R/MR trigger 
Offline: ≥2 jets (AK5 60GeV), box cuts 
R/MR: Per box to remove turn-on 
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ATLAS 2-6 Jets+MET (4.7fb-1)   

  Veto leptons; search meff as 
a function jet multiplicity (2-6) 

  meff = sum(pt
jet) + MET 

  Define 11 SRs; 55 orthogonal CRs 

  CR for each major background 

  Extrapolate yields from CRs to SRs 
with transfer fraction 

  Multjet from data; Others from MC 

  Likelihood fit propagates uncertainties 

  Systematics & correlations included   
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3 jet bin 

SR 
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SMS: Directly produced sparticles 
decay to jets + MET 



ATLAS 6-9 Jets+MET (4.7fb-1)   

  Analysis targets long decay chains 

  Multijet (dominant): templates from 
from low jet multiplicity data 

  W, Z, top: MC validated in CRs 
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Top CR 6j SR 

Analysis optimised for small 
m1/2, large m0 region 



CMS Jets + MET with αT  (1.1fb-1) 

  Require ≥2 jets (AK5 50GeV), 
no leptons, HT > 275 GeV 

  αT > 0.55 removes QCD 

  CRs for major background used: 

  Top & W+Jets: Leptonic W decays 

  Zνν: γ+jets; remove γ	



  QCD yields compatible with zero 
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HT > 375 GeV 

Hadronic SR Leptonic CR 



CMS Jets + MET with αT  (1.1fb-1) 
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CMS Photons + MET (4.7fb-1) 
  Search for gauge mediated SUSY 

   Gravitino is lightest SUSY particle 

  Also set limits on UED model 

  Two paths: different triggers 

  2γ (40,25 GeV), 1 jet, MET 

  1γ (70 GeV), 2 jets, HT>450, MET 

  QCD multijet and Zee CRs used 
to model dominant background 
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1γ	

 2γ	





CMS Photons + MET (4.7fb-1) 
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Single photon Double photon 

GGM Bino 

GGM Wino 



Conclusions 
  Hadronic analyses from both ATLAS & CMS presented 

  Common theme is dependence on MET 

  So far, no real hint of SUSY has been seen… 
  Other 2011 data analyses in preparation 

  The 2012 LHC run brings fresh hope: 
  Higher energies; higher mass scales etc 

  New experimental challenges 

 Need to cover all corners of parameter space 
  Mixture of inclusive and targeted analyses planned 

14 



Backup 
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19 ATLAS-CONF-2012-033 – Jets+MET with 2-6 jets 
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22 ATLAS-CONF-2012-033 – Jets+MET with 2-6 jets 



23 ATLAS-CONF-2012-037 – Jets+MET with 6-9 jets 



24 ATLAS-CONF-2012-037 – Jets+MET with 6-9 jets 
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