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Introduction

● New high-mass resonances decaying into lepton pairs
are predicted by many hypotheses that go beyond the SM

● Benchmark models:

● Spin 1: New gauge boson Z' 

● Z'
SSM

 with the same couplings as 

the Standard Model Z

● Z' from E
6
 → SU(5) x U(1)

ψ
 x U(1)

χ
 

where the U(1) can mix:

Z ' E6
=Z 'cosE6

Z 'sin E6
 ,  where  0≤E6


=Z ' ,  Z 'N ,  Z ' ,  Z ' I ,  Z ' S ,  Z ' ,  for specific E6

● Spin 2: Randall-Sundrum 

Kaluza-Klein graviton (G*)

● Narrow for couplings k/m
Pl
 ≤ 0.1

● We are looking for two opposite-sign muons or electrons, 
forming a narrow peak in the invariant mass spectrum.

● New high-mass resonances decaying into lepton pairs
are predicted by many hypotheses that go beyond the SM

● Benchmark models:
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m
µµ

 = 959 GeV
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m
ee

 = 993 GeV
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Event Selection

Muon channel:

Two muons satisfying

- p
T
 > 25 GeV

- Stringent hit requirements in
  both the Inner Detector and
  Muon Spectrometer; includes a
  three-layer requirement in the
  Muon Spectrometer

- Cosmic veto using the track 
  impact parameters

- Muon track isolation:

 ET R0.2    7GeV
 pT

trk R0.3    0.05 pT

Electron channel:

Two electrons satisfying

- E
T
 > 25 GeV

- |η| < 2.47, without 1.37 < |η| < 1.52

- Cuts on the transverse shower
  shape and leakage into the 
  Hadronic Calorimeter

- Track quality, track match cuts

- Hit in first layer of pixel detector

- Object Quality (Calorimeter region)

- Leading electron isolation:

The signal acceptance for Z'
SSM 

at 1.5 TeV is 65% (ee), 40% (µµ)
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Results

Resulting p-values: 54% (ee) and 24% (µµ)

Therefore the data are consistent with the Standard Model
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Limits

G* → llZ' → ll
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Summary and Next Steps

● A search for Z' and G* resonances has been performed at ATLAS

– Over 1 fb-1 analyzed, and more to come

– No significant excess beyond Standard Model expectations so far

– Cross-section limits are set, converted into mass limits, e.g.

M
Z'SSM

 > 1.83 TeV

● Next objectives: 

● Increase the signal acceptance

● Set limits on a wider range 
of theoretical models

● See my poster for more details!
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