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Introduction 
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➤ Discovery of the Higgs has spurred the interest in the mechanism 

 that stabilizes the electro-weak scale. 
 

➤ If this mechanism is Supersymmetry, then  

 it is “natural” to expect relatively light gluinos and squarks. 
 

➤ 7 TeV inclusive searches have  

 revealed no signs  of supersymmetry 
 

➤ Focus has shifted to more dedicated searches  

 constraining the parameter space  

 of “simplified models” (SMS)  
 

➤ this talk: Limits on Gluino- and Squark-production  

 in hadronic and same-sign di-lepton channels 
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αT search - The idea 
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Hadronic final states give largest branching, 

however QCD background is huge. 

 

The QCD multi-jet background is suppressed 

by the dimensionless variable αT   

 

 

 

 

αT uses jet-pTs and angular information 

but not the missing energy. 

 

In well-measured dijet events:  

  αT, di-jet < 0.5 

(HT: scalar sum of jet-pT, HT
miss: neg. transversal vector sum of jet momenta) 
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αT – The search 
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distribution of αT inclusive in HT and n-btag for 11.7 fb-1. 

➤  The search is binned in jet- and b-jet multiplicity and in HT. 

➤ sensitivity to b-enriched models 

➤  Dedicated lepton- (>10 GeV) and photon (>25 GeV) vetoes 

➤  αT > 0.55 requirement 

 

EWK SM 
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➤ background estimation of remaining EWK processes is binned in the same way 
using translation factors 

 

 

 

 

➤  single-μ   W-Jets, TT-Jets, di-Boson, single top 

➤  single photon, di-μ  Z→ νν 

 

➤ remaining biases and mis-modelling will largely cancel 

➤ A series of closure tests developed to assign systematic uncertainties (~10-30%) 

➤ A simultaneous fit across all bins and samples is used to obtain the results. 

 

DIS 2013 

αT – background prediction 
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Results 
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Interpretation 
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direct sbottom 

production 

direct squark 

production 

gluino mediated 

squark production 
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hadronic search using missing energy 
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Hadronic search strategy using bins of HT and ET
miss 

➤ Selection: NJets ≥ 3, lepton veto 

➤ N-btags (binned): =1, =2, ≥3  

➤ ET
miss (binned), HT (binned) 

Protection against jet mismeasurement: 

➤ Δφ = min (Δφ(jeti, ET
miss)/σi) >4 

 

Control samples for background shapes 

• Z → μμ/ee for Z→ νν 

• 1-lepton control sample for top and W  

•  Inverted Δφ cut for QCD 
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hadronic search using missing energy 
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➤ fit all 165 observables  

 simultaneously in signal- and  

 control regions. 

Left: most sensitive signal regions 

Below: predicted and observed yields 

➤ observed yields well aligned 

 with background-only hypothesis! 
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 Gluino mediated 

sbottom production: 
 
Excluded gluino mass of 
1200 GeV if mLSP < 600 
GeV 

Red: hadronic MET&HT 

search (19.4 fb-1) 

 

Blue: hadronic αT search 

(11.7fb-1) 

gluino mediated sbottom production 
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same sign di-lepton search 
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➤ Same-sign lepton events are very rare in the SM 

➤  Predicted naturally in many  SUSY scenarios, among them  

➤  gluino mediated stop production 

➤  sbottom production with a b → χ+, t decay 

 

No need for tight kinematical cuts 

 → sensitivity to small mass splittings! 
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background estimation 
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➤ Event selection:  

 

 

Background estimation: 

➤ Charge mis-ID for electrons: strong bremstrahlung in tracker leading to 
charge-flip. 

 Data driven technique using the Z-peak and 

 measuring the ratio of SS and OS dilepton pairs. 

➤ 0.016% (barrel/barrel) – 0.2% (endcap/endcap) 

➤ Single- and double-lepton fakes: 

 Measured using “tight-to-loose” methods 

 in data control regions (50% sys. uncertainty) 

➤  ttW, ttZ (+ small diboson contribution) 

 → MC based prediction 

low-HT ET
miss control region 

HT > 200 GeV, NJet≥2, ET
miss > 50 GeV 
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same-sign leptons 
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scatter plot  
for  SR0 
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same-sign leptons 
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➤ No excess beyond SM found 

➤ Limits quite insensitive to mLSP 

➤ Exclude 1TeV gluino and 

 450 GeV sbottom (→χ+ t) 

➤ Combination of all CMS limits on 
gluino mediated stop production 
excludes mgl< 1.3 TeV  (Model A1) 



8th Vienna Seminar on Particle Physics  Slide 15 Robert Schöfbeck DIS 2013 

Conclusions 
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Links: All CMS SUSY results:  
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS 

hadronic searches 
  https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS12028 

   https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS12024 
same-sign + b 
  https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS12017 
 

➤ Presented several new results on Gluino and 
Squark production with up to 20fb-1 of 8TeV data 
and using shape based analysis with many signal 
regions. 

➤ Nothing found so far! 

➤ Severly constrained many well motivated SUSY 
scenarios  

https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS12028
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS12024
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS12017
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Backup 
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prospino SUSY production x-sec 
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αT limits on stop production 
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Search regions: Njet ≥ 4 and Nbjet = 1 or Nbjet = 2 


