
W. Fedorko  

for the ATLAS collaboration  



W. Fedorko High Mass resonances at ATLAS 2 

È The Standard Model very well tested BUT: 

È No way to incorporate gravity  

È No viable dark matter candidate  

È Hierarchy problem  
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È New symmetries  

È Extra dimensions 

È Technicolor 

È é 



È Electrons: 
Á Shower shape, leakage, tracking quality 
Á Leading electron isolated 

È Muons: 
Á Inner detector and Muon Spectrometer quality cuts  
Á Impact parameter and distance from PV 
Á Opposite sign 
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NO SIGNIFICANT EXCESS 



È Limit setting: Bayesian approach using m ll 

template 

È Normalization under Z peak  
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È SSM Zõ limits: 

ÁMZõ>1.83 (1.83 exp) TeV 

È E6 models: 

  

Most stringent published 
SSM limit  



È ôLow Scale Technicolorõ limits assuming 100 
GeV splitting in ά Ⱦ ά : ά  <470 GeV 
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È Technicolor interpretation of CDF 
Wjj excess excluded 

  



È Acceptance and width different for G*  
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È No excess in the mɔɔ spectrum 

W. Fedorko High Mass resonances at ATLAS 9 

È Bayesian approach using templates 
È RS G* limits (ɔɔ+ll):  

Á mG*>1.95 TeV (k/-0,=0.1) 
Á mG*>0.8 TeV (k/ -0,=0.01) 

 
 

È ADD interpretation (non -
resonant): 
Á MS>2.27-3.53 TeV 

Á Depending on nD and formalism used  

 

 

NEW!!  



È Benchmark :  

     Sequential Standard Model Wõ 

È Observable: 

    ά ςὴ Ὁ  ρ ÃÏÓ ʒ 
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NO SIGNIFICANT EXCESS 



È Limit setting:  

ÁBayesian 

ÁUsing count of events above mT,min tuned depending 
on the Wõ mass probed 
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È mWõ,SSM> 2.15 (2.23 exp) TeV 

È Electron channel only: 

       mWõ,SSM> 2.08 (2.17 exp) TeV 

È Muon channel only:  

       mWõ,SSM> 1.98 (2.08 exp) TeV 

 



È Di -jet invariant mass 

È Anti k T R=0.6 jets (| ɖ|<2.8|y*|<0.6)  

È BumpHunter search against a parametrized 
shape 

ÁSensitive to resonance of                                                        
any width  

ÁTrials factor accounted 

ÁNo excess found 
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È Benchmark model interpretation  

Áq* (qgƂq* production) 

ÁAxigluon (q Ñ) 

ÁColor octet scalar (gg ƂS8) 

È Limit setting: templates, Bayesian approach 
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mq*>2.99 (2.81 exp) TeV 
mA>3.32 (3.07 exp) TeV 
mS8>1.92 (1.77 exp) TeV 



È Model independent limits  

ÁSet limit on a presence of Gaussian resonance. 

ÁSeveral relative widths probed  
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È Can be interpreted 
in context of any 
model 

ÁNeed to know 
acceptance 

 

 

 



È Anti k T R=0.6 jet + isolated photon 

È Central photons only (| ɖ|<1.37)  

È BumpHunter search ð no excess 

È q* interpretation m q*>2.46TeV 
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NEW!!  



È Sensitive to models 
with enhanced 
coupling  

ÁTopcolor,                 
top see-saw, SUSY, 
extra dimensions 

ÁgKK benchmark 
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È Search in HT + Et
miss  

using signal 
templates 

(HT= linear sum of pT of leptons and jets)  



È Limit setting: Bayesian approach 
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È Mass reconstructed 
using M W 
constraint 

È BumpHunter 
search 

ÁNo excess  
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È Bayesian limit setting:Í > 650 GeV 

 

 

 

 

 

 

 

 

 

È Limits on leptophobic Zõ ůxB 38-3.2 pb for mZõ 500-
100GeV 
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È Sensitive to warped 
extra dimensions, 
technicolor, grand 
unified theories  

È Two pairs of 
opposite sign same 
flavor leptons each 
in Z mass window.  
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No excess at 327GeV (c.f. CDF) 

NEW!!  



È CLs limit setting  

Ásingle bin counting experiment  

È mG*>575GeV 

È Results may                                                             
be used to                                                       
constrain                                                             
models with                                                   
different BR 
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È Exciting and productive year for 
ATLAS  

È Resonance searches in many 
final states 

È Passed 1 TeV Milestone 
Á 2-3 TeV in simpler topologies 

Á Approaching 1TeV in more 
complicated ones 

ÁDidnõt find anything 

È Most searches here ᷿ὒ=1fb-1 
>5fb-1 recorded 

È Stay tuned! 
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È Dilepton : arXiv:1108.1582, accepted by PRL 
È Diphoton : watch: 

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

È Dijet: arXiv:1108.6311, submitted to PLB 
È Gamma+jet: watch: 

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

È L+met arXiv:1108.1316, accepted by PLB 
È ttbar, dilepton : ATLAS -CONF-2011-123 
È ttbar, l+jets: ATLAS-CONF-2011-087 
È Diboson, ZZƂ4l: ATLAS -CONF-2011-144 
È CDF ZZ resonance search: 

CDF/PUB/EXOTICS/PUBLIC/10603  
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È SSM ð benchmark same couplings as the SM 

È E6 model: 
Á E6 ƂSO(10) x U(1)ɣ 

       ƂSU(5) x U(1)ɢ x U(1)ɣ 

   ƂSU(3)c x SU(2)L x U(1)Y x U(1)ɢ x U(1)ɣ 

   ƂSU(3)c x SU(2)L x U(1)Y x U(1)õ 

   ƂSU(3)c x SU(2)L x U(1)Y  

È Assume EWK- scale U(1)õ is a linear combination  
of U(1)Y x U(1)ɢ  
Á Generic U(1)õ can be expressed in terms of ɗ 

Á Zõ(ɗ)=Zõɣ cos(ɗ)+ Zõ ɢ  sin(ɗ) 

Á 6 Zõ s 
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