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CMS SUSY CMSSM summaryCMS SUSY CMSSM summary
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUShttps://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS

http://cern.ch/Martin.Weber


6th annual Workshop “Physics at the Terascale”http://cern.ch/Martin.Weber 9

ATLAS search for squarks and gluinosATLAS search for squarks and gluinos
ATLAS-CONF-2012-103, ATLAS-CONF-2012-109ATLAS-CONF-2012-103, ATLAS-CONF-2012-109

8 TeV
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ATLAS search for squarks and gluinosATLAS search for squarks and gluinos
ATLAS-CONF-2012-103, ATLAS-CONF-2012-109ATLAS-CONF-2012-103, ATLAS-CONF-2012-109

6 jets

8 TeV

ATLAS-CONF-2012-109
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Interpretations: CMSSM parametersInterpretations: CMSSM parameters

8 TeV

ATLAS-CONF-2012-109
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NEW

8 TeV

Interpretations: CMSSM sparticle massesInterpretations: CMSSM sparticle masses
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The end of SUSY?The end of SUSY?
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BBss  µµ theory→  µµ theory→

G.Isidori, HCP 2012

G.Isidori, HCP 2012

G.Isidori, HCP 2012

G.Isidori, HCP 2012
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LHCb measurement BR(BLHCb measurement BR(Bss  µµ)→  µµ)→

BDT > 0.5
arXiv:1211.2674

NEW
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LHCb measurement BR(BLHCb measurement BR(Bss  µµ)→  µµ)→

BDT > 0.7
arXiv:1211.2674

NEW

http://cern.ch/Martin.Weber


6th annual Workshop “Physics at the Terascale”http://cern.ch/Martin.Weber 18

LHCb measurement BR(BLHCb measurement BR(Bss  µµ)→  µµ)→

BDT > 0.8
arXiv:1211.2674

NEW
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LHCb: BLHCb: Bss  µµ evidence→  µµ evidence→

arXiv:1211.2674 NEW
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LHCb: Bs  µµ interpretation→LHCb: Bs  µµ interpretation→

arXiv:1205.3099
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A look at the CMSSM with FittinoA look at the CMSSM with Fittino
arXiv:1204.4199arXiv:1204.4199

arXiv:1204.4199
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Alternative scenariosAlternative scenarios

● Alternative SUSY scenarios
● NUHM

– additional Higgs deegres of 
freedom

● pMSSM
– 19 parameters, less assumption 

on SUSY breaking
● Split SUSY / high-scale SUSY

– High mass scalars
● GMSB, AMSB

– SUSY breaking mechanisms
● R-Parity violation

– Neutralino lifetime, stau LSP, …

● Experimental approach:
● Use “simplified model spectra (SMS)”
● Look in all possible production/decay 

topologies

CMSSM – most “favored” solution

All 
possible
SUSY 
models
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Nature's SUSY
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Simplified model interpretation ISimplified model interpretation I

ATLAS-CONF-2012-109

ATLAS-CONF-2012-109

ATLAS-CONF-2012-109
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Simplified model interpretation IISimplified model interpretation II

ATLAS-CONF-2012-109

ATLAS-CONF-2012-109

http://cern.ch/Martin.Weber


6th annual Workshop “Physics at the Terascale”http://cern.ch/Martin.Weber 26

Natural SUSY?Natural SUSY?

Graphics from Ch. Grojean, HCP
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SUSY production cross-sectionSUSY production cross-section
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SUSY production cross-sectionSUSY production cross-section
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Search for direct stop pair productionSearch for direct stop pair production
CMS-PAS-SUS-11-030CMS-PAS-SUS-11-030

CMS-PAS-SUS-11-030CMS-PAS-SUS-11-030

CMS-PAS-SUS-11-030CMS-PAS-SUS-11-030

NEW
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CMS stop mass limitsCMS stop mass limits

CMS-PAS-SUS-11-030CMS-PAS-SUS-11-030

NEW
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ATLAS stop mass limitsATLAS stop mass limits

[1] 1208.4305
[2] 1209.2102
[3] 1208.1447 (Accepted by PRL)
[4] 1208.2590 (Accepted by PRL)
[5] 1209.4186
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SUSY production cross-sectionSUSY production cross-section
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SUSY production cross-sectionSUSY production cross-section
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NEW
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http://arxiv.org/abs/1208.4305
http://arxiv.org/abs/1209.2102
http://arxiv.org/abs/1208.1447
http://arxiv.org/abs/1208.2590
http://arxiv.org/abs/1209.4186
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NEW
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ATLAS SUSY summaryATLAS SUSY summary
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResultshttps://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults
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CMS SUSY summaryCMS SUSY summary
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUShttps://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS
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Non-SUSY searches (Exotica)
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Searches with leptons

Z'

http://cern.ch/Martin.Weber
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults
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Z'  ee, µµ in 2012 data→Z'  ee, µµ in 2012 data→
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Test distribution: m(ll)Test distribution: m(ll)

CMS-PAS-EXO-12-015

CMS electrons
ATLAS-CONF-2012-129

ATLAS muons

NEW
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Z': New limitsZ': New limits

Electrons + Muons
7 + 8 TeV

ATLAS-CONF-2012-129

Electrons + Muons
8 TeV

NEW
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Searches with leptons

W'
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W'  e, µ→W'  e, µ→

CMS PAS EXO-12-010

ATLAS-CONF-2012-086
CMS PAS-EXO-12-010
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Electrons
8 TeV

Muons
7 TeV

Transverse mass distributionTransverse mass distribution

ATLAS-CONF-2012-086
CMS PAS EXO-12-010
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W' limitsW' limits

ATLAS limit: 2011 data, 7 TeV, 4.7 fb-1 CMS limit: 2012 data, 8 TeV, 3.7 fb-1

ATLAS-CONF-2012-086

CMS PAS EXO-12-010
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Resonances in dijets
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ATLAS dijet resonancesATLAS dijet resonances

ATLAS-CONF-2012-148

ATLAS-CONF-2012-148
arXiv:1210.1718

NEW

http://cern.ch/Martin.Weber


6th annual Workshop “Physics at the Terascale”http://cern.ch/Martin.Weber 51

ATLAS highest mass dijet eventATLAS highest mass dijet event
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ATLAS dijet limitsATLAS dijet limits

ATLAS-CONF-2012-148 ATLAS-CONF-2012-148

NEW
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CMS dijet resonancesCMS dijet resonances

CMS PAS EXO-12-016

CMS PAS EXO-12-016
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CMS: Narrow width resonance exclusionCMS: Narrow width resonance exclusion

CMS PAS EXO-12-016

arXiv:1107.4771
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CMS exotica results overviewCMS exotica results overview
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXOhttps://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO
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ATLAS exotica results overviewATLAS exotica results overview
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResultshttps://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
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Summary and outlook
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ConclusionConclusion

● ATLAS and CMS searched for physics beyond the Standard Model
● Great LHC, ATLAS and CMS performance in 2011 and 2012

● Many 8 TeV results available
● Constantly new 7 TeV + 8 TeV results being made public

● SUSY results
● Searches excluding wide range of sparticle masses for different production 

mechanisms
● CMSSM under tension, other (“simplified”, “natural”) models being explored

● Exotica results
● A large variety of exotic models covered

● Summary: No signs for physics beyond the Standard Model!

http://cern.ch/Martin.Weber
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO
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OutlookOutlook

Günther Dissertori,, Gigi Rolandi

● Up to now, small parton luminosity at high masses
● Large discovery potential at our fingertips

● 14 TeV
● 300/fb

http://cern.ch/Martin.Weber
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
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● For plots, notes, and additional information see
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoPublicResults
http://lhcb.web.cern.ch/lhcb/Physics-Results/LHCb-Physics-Results.html

Thank you!
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Supplementary information
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Higgs mass in the MSSMHiggs mass in the MSSM

ArXiv: 1112.2703

Maximal
mixing

No mixing
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6th annual Workshop “Physics at the Terascale”http://cern.ch/Martin.Weber 64

SUSY models and Higgs massSUSY models and Higgs mass

ArXiv:1112.3028: A. Arbey, M. Battaglia, A. 
Djouadi, F. Mahmoudi, J. Quevillon

ArXiv:1112.3028

ArXiv:1112.3028


