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The ATLAS detector
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• Reporting on SUSY searches of 
in up to 20.3fb-1 collected at 
√s=8TeV.

• ATLAS is well suited for detection 
of many SUSY models in prompt 
or non-prompt  signatures

Day in 2012
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Physics in a very challenging environment 

3

• Z candidate in 25 reconstructed 
vertices event

• Managed to achieve great understanding 
of the SM despite the conditions 


• The upcoming Run in 2015 will be even 
more challenging 
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SM is well measured and understood 
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SUSY phenomenology
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!
R-parity = (-1)3(B-L)+2s   

!
if conserved (RPC) 

-  SUSY particles produced in pairs 
-  Lightest Supersymmetric Particle (LSP) - 

candidate for Dark Matter  
if violated (RPV) 

-  rich and diverse phenomenology  

! !

Prompt or  
Long Lived (LL)
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SUSY Production
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ĩeĩe
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Gluinos and 1st and 2nd !
generation squarks!

3rd generation squarks!

Charginos, neutralinos, sleptons!
! -  small but clean signatures!

h"p://www.thphys.uni.heidelberg.de/~plehn/includes/prospino/prospino_lhc8.eps:
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Strategy designed to cover a large set of models

• Each analysis optimised for several models.
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From SM backgrounds to SUSY SRs 
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Standard Model 
Top, multijets 

Z, W, WZ, WWZ, Higgs  

Irreducible  
Normalize MC in Control 

Regions 
Small contributions - rely on MC

Reducible 
Determined from data 

Analysis specific 

Validation  
Cross check SM predictions 

with Data 

Signal 



3rd generation squarks:  
	 	 stop and sbottom
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Stop search strategy 
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Diagram
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Stop search strategy 
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Diagram
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t~→t𝟀0
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arXiv:1406.1122

All hadronic final states


• 6 jet -> fully resolved hadronic tops 


• 4/5 jets -> presence of boosted W or top in 
fat jets


• 5 jets -> chargino sensitive
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Stop search strategy 
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Diagram
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t~→b𝟀±
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9 SRs defined 

arXiv:1407.0583

lepton 1 soft 1 soft 1 1
b-jets subleading 2 veto 1(2)
jets 2(3) 4 3 4

ISR Jet leading

not b-tagged 1
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Results
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Shape fit in 2 variables

Constrains the fit

arXiv:1407.0583
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Summary of stop searches
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Detailed info



Inclusive strong production 1st and 2nd generations
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Inclusive no leptons
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• 15 SRs defined on:


• Jet multiplicity (  2 to 6 ) 


• Meff=ET
Miss+∑pT-jets ( 0.8 to 2.2 TeV thresholds)


• Boosted objects W→qq’ unresolved jet mass 60-100 GeV

arXiv:1405.7875
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Inclusive no leptons
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• No excess over SM background seen


• Limits set for pair gluino and squark 

production

Boosted W

arXiv:1405.7875



EWK production
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Chargino-neutralino pair production
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arXiv:1402.7029
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Chargino-neutralino pair production
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Wh

WZ 2L+3L 

WZ like region challenging 

arXiv:1402.7029

arXiv:1403.5294
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Summary of EWK Production
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• pMSSM interpretation 


• Sleptons very heavy


• M1=50 GeV, tanß=6
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Multilepton ( 4 or more leptons)
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• Low background 


• Several models tested RPC and RPV


• SRs: 4 leptons ( 0,1,2 hadronic tau) + Meff/ET
Miss 

RPC

arXiv:1405.5086

RPV



Long Lived Particles
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• For very small couplings => non prompt particles 


• Search for displaced vertices with muons ( RPV )


• Re-tracking performed to increase signal efficiency


• vertex 4mm away from PV and not close to ID material

Muon and displaced vertex
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• Extremely low background 


• Limits set for different combinations of squark and neutralino masses 

( M-medium, L-light )

Results
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ATLAS-CONF-2013-092
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Conclusions

• SUSY Searches at ATLAS cover a large set of possible models


• 18 papers published on the 8 TeV  dataset


• https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults/

31

Gluinos

EWK

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults

