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 Introduction: ATLAS Run-1 Overview 

 ATLAS upgrade for Run-2 

 Run-2 data taking 

 First performance results 

 First analysis results: 
★ J/ψ production 

★ W and Z production 

★ t t̅ production 

★ High-mass dilepton production 

Outlook
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arbitrary choice ! full list of 13 TeV results here

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/Summer2015-13TeV
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Atlas Overview During Run-1
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Introduction: LHC Run 1 Findings
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run-1 analyses 
not over yet !



Introduction: LHC Run 1 Findings
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no significant anomaly 
seen so far

limits up to ~1 TeV or 
above
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Atlas Upgrade
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Atlas Upgrade
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 Infrastructure upgrades:  
★magnet & cryogenic systems 
★ additional muon chambers shielding 
★ new beam pipes



 Detector consolidation: 
★ additional muon chambers and replacements 
★ calorimeter electronics repairs 
★ improved inner detector read-out capability, 

new pixel detector services and repairs
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Atlas Upgrade
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feet: 1.0 < |η| < 1.3

 Infrastructure upgrades:  
★magnet & cryogenic systems 
★ additional muon chambers shielding 
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Atlas Upgrade
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feet: 1.0 < |η| < 1.3

to cope with 100 
kHz trigger rate
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 Detector upgrade: 
★ new insertable B-layer → 

fourth pixel layer at 3.3 
cm from beam

Atlas Upgrade
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Atlas Upgrade
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feet: 1.0 < |η| < 1.3

to cope with 100 
kHz trigger rate

 Infrastructure upgrades:  
★magnet & cryogenic systems 
★ additional muon chambers shielding 
★ new beam pipes

 Trigger upgrade: 
★ new topological L1 trigger 
★ new central trigger processor restructured high-level trigger



 Detector consolidation: 
★ additional muon chambers and replacements 
★ calorimeter electronics repairs 
★ improved inner detector read-out capability, 

new pixel detector services and repairs
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 Detector upgrade: 
★ new insertable B-layer → 

fourth pixel layer at 3.3 
cm from beam

Atlas Upgrade
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feet: 1.0 < |η| < 1.3

to cope with 100 
kHz trigger rate

 Infrastructure upgrades:  
★magnet & cryogenic systems 
★ additional muon chambers shielding 
★ new beam pipes

 Trigger upgrade: 
★ new topological L1 trigger 
★ new central trigger processor restructured high-level trigger

+ New software, new reconstruction framework, new analysis model…
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13 TeV Data Taking
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Mean Number of Interactions per Crossing
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peak luminosity: L = 1.6 ⋅ 1033 cm-2s-1 
9% systematic uncertainty on current luminosity measurement

June-July 2015 → 93.3% data taken is “good for physics”
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Exploring 50 Years of Particle Physics in a Few Months
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Exploring 50 Years of Particle Physics in a Few Months
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J/ψ Production
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J/ψ→µµ candidate 
Mµµ = 3.12 GeV
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J/ψ Production
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[ATLAS-CONF-2015-030] 
[EGAM-2015-003]

→ first resonance encountered at a collider, very small width: calibration 
→ test of QCD calculations
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2015-030
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/EGAM-2015-003
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J/ψ Production

10

[ATLAS-CONF-2015-030] 
[EGAM-2015-003]

→ first resonance encountered at a collider, very small width: calibration 
→ test of QCD calculations
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J/ψ can be produced directly from the pp interaction 
(promptly) or from b-mesons decays (non-promptly)

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2015-030
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/EGAM-2015-003
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J/ψ Production: Measuring Non-Prompt Fraction
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non-prompt to prompt fraction defined as

[ATLAS-CONF-2015-030]

R =
d�(pp ! bb̄X ! J/�X 0)

d�(pp ! J/�X 00)

simultaneous invariant mass and pseudo-proper time fit

� =
L
xy

mJ/ 

pJ/ 
T

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2015-030
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W and Z Production
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Z→µµ candidate 
Mµµ = 90.2 GeV
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W and Z Production at 13 TeV 
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[ATL-PHYS-PUB-2015-021]
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2015-021
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W and Z Production at 13 TeV 
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W Cross-Section at 13 TeV
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[ATLAS-CONF-2015-039]

8 to 13 TeV → increase of a factor 1.6 of the cross-section
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good agreement with NNLO QCD predictions up to 13 TeV !

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2015-039
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Z Cross-Section at 13 TeV
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[ATLAS-CONF-2015-039]

8 to 13 TeV → increase of a factor 1.7 of the cross section

 [TeV]  s
1 10

 ll
) [

nb
] 

→*γ
 B

r(
Z/

× *γ
Z/

σ

2−10

1−10

1

)p* (pγZ/

* (pp)γZ/

 = 13 TeV)sData 2015 (

 ll→*γATLAS  Z/
 ll→*γCMS      Z/

µµ ee/→*γCDF   Z//
 ee→*γD0      Z/
 ee→*γUA1   Z/
µµ →*γUA1   Z/

 ee→*γUA2   Z/

MSTW2008 NNLO

ATLAS Preliminary

good agreement with NNLO QCD predictions up to 13 TeV !

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2015-039
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Top-Antitop Production
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ttbar→eµ + 2 b-jets candidate 
Minv = 191 GeV
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ttbar Production
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[ ATLAS-CONF-2015-033 ]

using the cleanest decay channel: 
tt → (e + ν + b-jet) + (µ + ν + b-jet) = eµ+2b-jet+ETmiss

MC normalised to data MC normalised to SM expectations

OS electron and muon with pT > 25 GeV 
at least one b-tagged jet with pT > 25 GeV

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2015-033
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ttbar Cross-Section Measurement
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8 to 13 TeV → expected increase of the cross-section of a factor 3.3

[ ATLAS-CONF-2015-033 ]

good agreement with NNLO calculations !

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2015-033
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Highest invariant mass di-electron event 
Minv = 739 GeV
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Searches for Z’ and W’
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first performance plots produced 
insufficient luminosity to challenge Run-1 sensitivities

[EXOT-2015-001]

pp→ee + X pp→µν + X

[EXOT-2015-002]

multi-jet background data-driven

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/EXOT-2015-001
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/EXOT-2015-002
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 The LHC is back ! Already providing pp data at 13 TeV 
 ATLAS has integrated and commissioned new detector systems, 

software and analysis frameworks successfully 
 Remarkable understanding of 13 TeV data ! First measurements of 

J/ψ, W, Z, and ttbar shown today → good agreement with 
expectations 

 Need to integrate more statistics for searches, some preliminary 
studies are already out !

Conclusions

22

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/Summer2015-13TeV

 ATLAS is fully operational, only a very small (and arbitrary !) selection 
of material shown here, full list of summer conference results:

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/Summer2015-13TeV


C.Maiani xx.xx.xxxx my current meeting

Backup
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W Cross-Section at 13 TeV
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we also have already seen diboson production !

ZZ→2µ2e candidate 
Minv = 191 GeV
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J/ψ Production: Measuring Non-Prompt Fraction
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R =
d�(pp ! bb̄X ! J/�X 0)

d�(pp ! J/�X 00)

non-prompt to prompt fraction defined as

as a function of rapidity



C.Maiani 24.08.2015 SFP Strasbourg

Z Production at 13 TeV 
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[ATL-PHYS-PUB-2015-021]

Z→µµ events

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2015-021
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W Production at 13 TeV 
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[ATL-PHYS-PUB-2015-021]
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ttbar Cross-Section Measurement Systematics
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