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•  Reorganisation of the ATLAS working groups: 
–  5 working groups in Exotics: KDF proposal (performance driven) 

•  Lepton + X,  
•  VBS 
•  Black Holes 
•  Jets 
•  Long Lived Particles 

–  Our suggestion: Lepton + X split into 2 independent teams: 
•  Dileptons 
•  Dileptons + jets teams 
•  Alternate with Common Lepton Performance meetings  

•  CSC note: Inside the Exotic chapter 
•  Meeting yesterday  Post CSC activities: 

–  Many updates and new topics investigated  
•  In this talk: 

–  Only final results inside the CSC (no updates) 
•  Z’ee,mumu,tautau. G*ee and Technicolor in mumu 

–  No performance and trigger work presented 



Understanding the 
detector performance  

and trigger 

Understanding 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Standard Model 
Predictions 

Searching for new 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, 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and Technicolor 



•  Source of (ir) reducible background: (non tautau) 
–  Drell‐Yan 
–  Jete, gammae contamination 
–  e and mu production from Z and W decay  

•  Cuts: 
–  Re‐jet=104, Re‐gamma=10, Pt and pseudorapidity (Re‐jet & Re‐gamma varied by a factor 2)  
–  The Drell‐Yan is the dominant background 

•  Muons are cleaner & taus studied separately (see below)  



•  2 independent studies: gamma,Z,Z’ and gamma,Z 
•  ee and mumu studied separately 
•  EW corrections ‐12to‐18% for ee, ‐4to‐16% for mumu 
•  QCD corrections using MC@NLO 
•  Combination QCD/QED resummation 
•  Combination Full QCD Full EW for Drell‐Yan 



•  Alignment for Z’mumu 
– Most important systematic. 
– Affects the reconstruction 
efficiencies and sensitivities 

– 8 configurations are 
investigated. 40,100,…,1000µ

•  Systematic uncertainties: 
– Renormalisation/factorisation 
energy 

– PDFs: 5% @ 1TeV, 11% @ 3TeV 
– Efficiencies: 1%(e), 5% (mu,tau) 
– Energy scale: 1%(e), 5% 
(mu,tau) 

– Resolution: 20% e, 45% taus 
– Luminosity: 20% @100 pb‐1, 
3% @ 10fb‐1 



•  Investigated physic channels 
– Z’ee,mumu,tautau. 
G*ee and TC in mumu 

•  Methods: 
– Counting 
– Shape analysis 

•  Bayesian 
•  Parameterized 

–  Direct Log Likelihood Ratio 
5σ ⇔ 1‐CLb = 2.9x10‐7  high 

number of pseudoexperiments 
–  Fast Fourrier Transform 

•  Non parameterised 

•  Backgrounds: 
– Limited statistic in Drell‐Yan 
– Parameterized and 
extrapolated when needed 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•  Fully simulated Z’χ with 1,2 and 
3 TeV 

•  Mass spectrum generation for 
ψ,η, χ, LR and  SSM models: 
– Parameterisation of both Drell‐
Yan and Z’s 

– Width Z’ resonances 
•  FFT methods used: DY<1% 
•  Uncertainties on the DY have 
negligible effect 

•  100 pb‐1 are sufficient to 
discover Z’ beyond the 
Tevatron limits:  

1.2 TeV < mZ’ <1.6TeV 



•  Complement to Z’ee, 
especially when the 
designed rejections are not 
reached. 

•  SSM and Chi models 
investigated of 1 & 2 TeV 

•  Sensitivity computed using 
FFT 

•  Systematics (5s discovery): 
–  Standard uncertainties has 

modest effect: 
•  14  13 pb‐1  @ mZ’=1 TeV 

–  Alignment is the main 
source of degradation: 
•  14 20 pb‐1  @ mZ’=1 TeV   



•  Study done for 1 fb‐1 in the 
lepton‐hadron channel only 

•  Collinear approximation for the 
invariant mass  breaks down 
at high masses 

•  Significance for 600 GeV: 
– 9.9 s down to 3.4 s  with 
systematics 

•  Total systematic uncertainties 
22% (lumi, had energy scale..)  



•  2 loose electrons 
•  DY extrapolated using: 

•  Physics parameter in 
Rundall‐Sundrum: 

•  Sensitivity for 1fb‐1 
using parameterized CLs 
method: 
– Up to mG*=1.5 TeV 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•  Snow mass technicolor 
models: ρT,ωT  

•  Techni‐isospin symmetry:  
mρT=mωT 

•  Sensitivity computed using: 
– Counting 
– D0 Bayesian method 
– Parameterized CLS method 

•  1fb‐1 are enough to discover 
a 600 GeV technimeson    



•  Electrons: 
–  Contamination: 

•  Jet electron, photonelectron 
–  Lack of efficiencies at high energy 

•  Reported in the note and meeting 
•  Need to develop the eID at high pt 

–  Linearity: 
–  Efficiency measurement from data 

•  Photons: 
–  Efficiency measurement from data 

•  Electron  Photon contamination 
–  Linearity: 

•  Muons: 
–  Efficiency measurement from data 
–  Contamination 

•  Taus: 
–  Efficiency measurement from data 

•  Trigger: 
–  Efficiency measurement from data 
–  Single high Pt lepton without isolation but Studies 

are still needed for backup (dielpton without 
isolation), calibration triggers. 

•  Uncertainties: first attempt but need more 
investigations & agreement with others:  
–  Higher order corrections (EW, QCD, N**LL) 
–  Linearity  
–  Alignment 
–  Efficiencies 
–  Luminosity  

•  Backgrounds: 
–  Top, WW, W+jet, tautau, gamma conversion 
–  Fake rate: jet jet, gamma+jet 

•  Exotics: 
–  Statistical methods for resonances: S>>B 
–  Combination of ee and mumu channels 
–  ee: 

•  Z’, G*, ADD Graviton, Heavy scalars, LQ, LG, 
Technicolor  

–  mumu: 
•  Z’, G*, heavy scalars, LQ, LG, Technicolor 

–  Tautau: 
•  Z’, G*, heavy scalars, LQ, LG, Technicolor 

–  Photon‐photon: 
•  G*, heavy scalars, Excited quarks. 

–  Disentangling the underlying models 
–  Non resonant excess: Contact interaction, ADD extra 

dimensions 



•  Sensitivity to exotic dilepton resonances: 
– Z’ ee, 15 to 50pb‐1 for 5s discovery of Z’Chi,eta,Psi,LR,SSM  
– Z’ mumu, 20pb‐1 for 5s discovery of Z’Chi  

– Z’ tautau, 1fb‐1 gives 3.4 s for mZ’=600GeV 
– G*ee, 5s dicovery @ 1fb‐1: up to mG*=1.5 TeV  

– TCmumu, 5s discovery @ 1fb‐1: up to mTC=600GeV 

•   10 to 100 Pb‐1 are enough to go beyond the 
Tevatron limits for most of dilepton resonances 

•  Future… 


