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Introduction

• A glimpse of ATLAS searches for physics beyond the Standard Model
• For the SUSY searches see Mitsou’s talk

• Emphasis will be given on the recent results:
• Heavy resonances with di-lepton / di-jet / di-boson signatures
• Heavy neutrinos and WR bosons in leptons + jets channels
•  tt / tb resonances in semi/di-leptonic final states

• b′b̅′ pair production with leptons + jet(s) final states

• For these and more ATLAS results : https://twiki.cern.ch/twiki/bin/view/AtlasPublic
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic
https://twiki.cern.ch/twiki/bin/view/AtlasPublic


ATLAS & 2011 Data Taking
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7  = 7 TeVs     ATLAS Online Luminosity
LHC Delivered

ATLAS Recorded

-1Total Delivered: 5.61 fb
-1Total Recorded: 5.25 fb

• Toroid (~ 0.5T barrel; ~1T end-cap)
• Solenoid (~ 2T)
• 7000 tons & 3000 km of cables...
• 88 Million channels...
• Largest particle detector in history!
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• ~ 99% of channels working
• Exceptional detector performance!



Standard Model at ATLAS
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ATLAS PreliminaryATLAS PreliminaryATLAS Preliminary
-1 L dt = 0.035 - 4.7 fb0

 = 7 TeVs

-1 L dt = 0.035 - 4.7 fb0
 = 7 TeVs

-1 L dt = 0.035 - 4.7 fb0
 = 7 TeVs

Foundation of all New Physics searches



Search for Di-Lepton Resonances
• Predicted by many extensions to the Standard Model

• Common to use Sequential SM Z′ as benchmark
• Multiple events w/ mll > 1 TeV !
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 PreliminaryATLAS

-1 L dt = 4.9 fb0
 = 7 TeVs
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-1 L dt = 5.0 fb0
 = 7 TeVs
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2012-007/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2012-007/


• Powerful to test the Standard Model and look beyond
• q*, axigluon, colour-octet scalar, string resonance…
• Search for excess above phenomenological fit to data

Search for Di-Jet Resonances
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ATLAS-CONF-2012-038
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• Predicted by many extensions to the Standard Model
• Leptophobic EGM W′, Low Scale Technicolor (LSTC) 

• Decay chain considered: X → WZ → l ETMiss l′ l′
• No excess beyond the SM (main background WZ production)

Search for WZ Resonances
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arXiv:1204.1648
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Search for Heavy Neutrinos and WR
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• Additional gauge bosons (WR) predicted by Left-Right Symmetric Models

• Possible chain WR → ℓ1 Nℓ → ℓ1ℓ2WR* → ℓ1ℓ2 jj

• Search for both Dirac and Majorana type heavy neutrinos (N)

arXiv:1203.5420

0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

Ev
en

ts
 / 

0.
2 

Te
V

0

100

200

300

400

500

0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

Ev
en

ts
 / 

0.
2 

Te
V

0

100

200

300

400

500
=7 TeVs   -1 L dt = 2.1 fb0

Data  (731 entries)
Z+jets
Fake lepton(s)
Diboson
Top
Background uncertainty
LRSM

=0.1 TeVNm=1.2 TeV, 
RWm

ATLAS
OS

 [TeV]llj(j)m
0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

D
at

a/
SM

0
0.5

1
1.5

0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

Ev
en

ts
 / 

0.
2 

Te
V

0

10

20

30

40

50

60

70

80

90

0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

Ev
en

ts
 / 

0.
2 

Te
V

0

10

20

30

40

50

60

70

80

90 =7 TeVs   -1 L dt = 2.1 fb0
Data  (106 entries)
Z+jets
Fake lepton(s)
Diboson
Top
Background uncertainty
LRSM

=0.8 TeVNm=1.5 TeV, 
RWm

ATLAS
SS

 [TeV]llj(j)m
0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

D
at

a/
SM

0
1
2
3
4

[T
eV

]
 

N
m

0

1

2

[TeV] 
RWm

1 1.5 2 2.5

-1Ldt = 2.1 fb0

, Expectedµ+eµµWith mixing, ee+
, Observedµ+eµµWith mixing, ee+

, ExpectedµµNo mixing, ee+
, ObservedµµNo mixing, ee+

SS+OS

MajoranaN

 = 7 TeVs

suppressed

 
RWm * 

Nm

ATLAS

[T
eV

]
 

N
m

0

1

2

[TeV] 
RWm

1 1.5 2 2.5

-1Ldt = 2.1 fb0

, Expectedµ+eµµWith mixing, ee+
, Observedµ+eµµWith mixing, ee+

, ExpectedµµNo mixing, ee+
, ObservedµµNo mixing, ee+

OS

DiracN

 = 7 TeVs

suppressed

 
RWm * 

Nm

ATLAS

Opposite Sign
Region

Same Sign
Region

SS
Powerful in case of Majorana N

Major background is fakes
OS

Used to search for Dirac N
Main background is Z+jets

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2011-14/
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Search for tb Resonances
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• Benchmark model right-handed WR′ w/ SM couplings
• Signature is 1 lepton (e/μ) w/ large ETMiss and 2 jets (1/2 b-tag)
• Can fully reconstruct invariant mass of tb system

arXiv:1205.1016
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• No excess beyond the Standard Model

• Set limits on σ(pp→W′)×BR(W′→tb)

95 % CL limit @ mW′ > 1.13 TeV  

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2011-20/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2011-20/


Search for tt Resonances
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• Sufficiently heavy leptophobic Z′
• Kaluza-Klein gluon excitation in Randall-Sundrum Model
• Search is performed in final states with >=1 lepton (e/μ)
• Main background is irreducible SM top-pair production

Z′

arXiv:1205.5371

95 % CL limits @ 
mZ′ > 880 GeV & 
mgkk > 1130 GeV 
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Search for b′b̅′ Pair Production
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• Search for extra quarks beyond the third generation

• Request at least 1 b′ to decay into a Z (ee) and a b-quark 
• Main backgrounds are Z+jets and top pair-production

arXiv:1204.1265
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• Set two limits: 

1. BR(b′→ Zb) = 1

2. BR(b′→ Zb) as a function of m(b′) :  Vector-Like Singlet (VLS) mixing

95 % CL limits:

1. mb′ > 400 GeV 

2. mb′ > 358 GeV 

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2011-22/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2011-22/


Search for BSM Physics at ATLAS
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• A complete list of all BSM results can be found @
 https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults

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


Summary and Conclusions
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• 2011 has been a very successful year both for LHC and ATLAS

• Detector is very well understood and performing remarkably well

• No evidence for New Physics, just yet...
• Many interesting events such as TeV di-lepton and top-quark pairs...

• Many analysis are already underway with the new 2012 data ( > 4 fb-1)
• New challenges - pileup, TeV leptons...

Thank you for your attention...


