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SUSY Status Report?  

Not yet. Check back next year. 
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SUSY Status Report? – a perturbative answer, 0th order 

“Squarks and gluinos excluded up to 1000 GeV…” 

is a common sound bite. 
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SUSY Status Report? – a soundly bitten answer 

“Squarks and gluinos excluded up to 1000 GeV…” 

Aug 27: LHC results put supersymmetry theory 'on the spot’ 

Results from the Large Hadron Collider (LHC) have all but killed the simplest 
version of an enticing theory of sub-atomic physics.  

Researchers failed to find evidence of so-called "supersymmetric" particles, 
which many physicists had hoped would plug holes in the current theory. 

Theorists working in the field have told BBC News that they may have to 
come up with a completely new idea. 
… 
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SUSY Status Report? – a perturbative answer, 1st order 

Hadroproduction covered up to 500 or 1000 GeV 
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SUSY Status Report? – a reasonable answer 

gg and qg covered up to maybe 500 or 1000 GeV ~ ~ ~ ~ 
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SUSY Status Report? – a reasonable answer 

gg and qg covered up to maybe 500 or 1000 GeV 

stop pair production unprobed so far. 

~ ~ ~ ~ 
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Workshop on Searches for Supersymmetry at the LHC 
LNBL, October 19-21 
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Outline 

1.   Some experimental results 

2.   Theoretical issues and ideas 

3.   Outlook 
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Some experimental results… 



13!

All-hadronic searches:  
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All-hadronic searches: Compare CMSSM limits 

Small difference at low m0, ±1σ bands differ at high m0.  
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All-hadronic searches: Different cuts and variables 

Different search modes 
Different kinematic variables 
Different kinematic regimes 

Meff ≈ sum of all pT 

arXiv:1109.6572; arXiv:1110.2299 
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All-hadronic searches: Backgrounds 

Different search modes 
Different kinematic variables 
Different kinematic regimes 

arXiv:1109.6572; arXiv:1110.2299 
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All-hadronic searches: Varied cuts and variables 
arXiv:1109.2352; arXiv:1107.1279; PAS-SUS-11-004; PAS-SUS-11-005 

Different search modes 
Different kinematic variables 
Different kinematic regimes 

HT ≈ sum of jet pTs 

pT>50 
HT>300 
MET>200 

HT>500 
MET>350 

HT>800 
MET>200 

HT>800 
MET>500 
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All-hadronic searches: Kinematic comparisons 
arXiv:1109.2352; arXiv:1107.1279; PAS-SUS-11-004; PAS-SUS-11-005 
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All-hadronic searches: Using the shape 
arXiv:1109.2352, alphaT analysis 
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b-hadronic searches: Loosen kinematic cuts 
ATLAS-CONF-2011-098  

At least 3 jets, with pT>130,50,50 (cf. 130,130) 

Lepton veto 

b-tag jets with pT>50 

MET>130, Δφ(jet,MET)>0.4 

MET/meff > 0.25  

meff > 500 or 700   (cf. 1000) 
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b-hadronic searches: Kinematic comparisons 
ATLAS-CONF-2011-098  

meff 

MET 

≥1b 

≥1b ≥2b 

≥2b 
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b-hadronic searches: Varied cuts and variables 
PAS-SUS-11-005, PAS-SUS-11-006  

HT and MET Search 

≥3 jets, with pT>50 

Lepton veto 

b-tag jets with pT>30 

MET>200, Δφ (normalized) > 4 

HT > 350 (loose) or 500 (tight) 

HT and MT2 Search 

≥4 jets, with pT>150,100,40,40 

Lepton veto 

b-tag jets with pT>50 

MT2>150, Δφ(jet,MET)>0.4 

HT > 650  
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b-hadronic searches: Results 
PAS-SUS-11-005, PAS-SUS-11-006  

HT and MET Search 

≥3 jets, with pT>50 

Lepton veto 

b-tag jets with pT>30 

MET>200, Δφ (normalized) > 4 

HT > 350  
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b-hadronic searches: Results 
PAS-SUS-11-005, PAS-SUS-11-006  

HT and MET Search 
≥3 jets, with pT>50 
Lepton veto 
b-tag jets with pT>30 
MET>200, Δφ (normalized) > 4 
HT > 350 (loose) or 500 (tight) 

HT>350 
≥1b 

HT>350 
≥2b 



25!

b-hadronic searches: Results 
PAS-SUS-11-005, PAS-SUS-11-006  

HT and MT2 Search 
≥4 jets, with pT>150,100,40,40 
Lepton veto 

b-tag jets with pT>50 

MT2>150, Δφ(jet,MET)>0.4 

HT > 650  
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b-hadronic searches: Limits 
ATLAS-CONF-2011-098  
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b-hadronic searches: Limits 
ATLAS-CONF-2011-098  
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b-hadronic searches: Limits 
PAS-SUS-11-005, PAS-SUS-11-006  

HT and MET Search HT and MT2 Search 
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Multilepton searches 
PAS-SUS-11-013  

Low background SUSY search,  
including EWK gaugino pair-production  

  or  

RPV 

Separate search into multiple exclusive boxes by:  

   3 or 4 leptons; # taus; on/off-Z OSOF pairs; kinematics, HT and MET or ST (=meff)  

Fedor Ratnikov (KIT) 
Richard Gray (Rutgers) 
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Multilepton searches 
PAS-SUS-11-013  

53 exclusive regions 
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Multilepton searches 
PAS-SUS-11-013  

Diboson and ttbar from MC. Fake contributions measured in data. 
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Multilepton searches 
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Multilepton searches 
PAS-SUS-11-013  

Diboson and ttbar from MC. Fake contributions measured in data. 
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Multilepton searches 
PAS-SUS-11-013  

Fake contributions measured in data. 
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Multilepton searches 
PAS-SUS-11-013  

4 lepton backgrounds dominated by dibosons; taken from MC. 
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Multilepton searches 
PAS-SUS-11-013  

4 lepton backgrounds dominated by dibosons; taken from MC. 
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Multilepton searches 
PAS-SUS-11-013  

Kinematic consistency check:  HT (pre-MET cut) 

Off-Z 
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Multilepton searches 
PAS-SUS-11-013  

Kinematic consistency check:  MET (pre-HT cut) 

Off-Z 
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Multilepton searches 
PAS-SUS-11-013  

Kinematic consistency check:  Njet (pT>40) after all cuts 

Off-Z 
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Theory issues: NLO background predictions Zvi Bern 
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Theory issues: NLO background predictions 
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Zvi Bern 
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Theory ideas: Compressed spectra Steve Martin 



43!
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Theory ideas: Compressed spectra Steve Martin 
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Theory ideas: Compressed spectra 

Limits collapse for LSP mass above a couple hundred GeV.  
Efficiency at low Δm is low and uncertain. 
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Theory ideas: Compressed spectra Steve Martin 
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Theory ideas: GGM David Shih 
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Theory ideas: Naturalness Lawrence Hall 
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Theory ideas: Naturalness Lawrence Hall 

“ ’Natural spectrum’ is 15-20 years old”;  “We already bought something like this after LEP” 
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Theory ideas: Naturalness Nima Arkani-Hamed 
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Theory ideas: Naturalness Lawrence Hall 

“ ’Natural spectrum’ is 15-20 years old”;  “We already bought something like this after LEP” 
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SUSY Status Report? – a reasonable answer 

gg and qg covered up to maybe 500 or 1000 GeV 
stop pair production unprobed so far. 
~ ~ ~ ~ 
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Tanya Sandoval 
(Cambridge) 

Conclusion 
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Additional slides… 
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Conclusion 
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Conclusion 
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Interpretation: PDF uncertainty at high mass 
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Tanya Sandoval 
(Cambridge) 

Steve Martin (NIU) 


