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The ATLAS detector

46 m

25 m

✓ Weights 7 ktonnes (         )
✓ 2-4 T superconducting magnets
✓ Position of particles recorded  

with an accuracy of O(10μm)
✓ 100 M channels

✓ 1 Giga collisions/second
✓ 1000 events/second stored
✓ 500 PB data on disk & tape
✓ 0.5 M CPU cores used 24/7

in numbers



The ATLAS Collaboration

180
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ATLAS
Collaboration

180 institutions (235 institutes) from 38 countries

Argentina
Armenia
Australia
Austria
Azerbaijan
Belarus
Brazil
Canada
Chile
China
Colombia
Czech Republic
Denmark
France
Georgia
Germany
Greece
Israel
Italy
Japan

Morocco
Netherlands
Norway
Poland
Portugal
Romania
Russia
Serbia
Slovakia
Slovenia
South Africa
Spain
Sweden
Switzerland
Taiwan
Turkey
UK
USA
CERN
JINR

Status: October 2020

Groups of:
• Golling, Iacobucci, Sfyrla
• Till recently: Wu
• In the past: Clark (Blondel, Pohl)

The ATLAS Collaboration

180



ATLAS cavern Toroidal magnets Calorimeter Pixel tracker

Trigger CPU farm

Silicon strip tracker endcap Silicon strip tracker assembly Silicon strip tracker installation

Innermost pixel tracker installation
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Improve instrumentation / experimental methods

Get more data

Look at higher energies
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Installation completed 
in March 2021!
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Up  to this point: 
only 10% of the data 
planned for the 
lifetime of the LHC!
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Up  to this point: 
only 10% of the data 
planned for the 
lifetime of the LHC!





Thank you

@DPNC_Unige @ATLASexperiment @FASERexperiment @FCC_study
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— Why are there three families of 
quarks and leptons? 

— What is the origin of the 
different quark and lepton masses?

— Is there a further substructure 
of fundamental particles? 

— Are there more fundamental 
forces at the microscopic level?

— What is the nature of the Higgs 
boson? 



New heavy bosons W’, Z’ 
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1 Hz

1 kHz

1 GHz

10-2 Hz

Viable 
new physics



Proton bunches
>1011 protons/bunch

(colliding at ~30MHz in Run2)
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Up to 60 p-p collisions / bunch crossing
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Triggering on physics

30 MHz

LHC collisions

~100 kHz ~1 kHz

HLTL1
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Detector Trigger

Signal

Relevant quantity
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Detector Trigger

2.5 μs ~0.3 s

Signal

Relevant quantity

# 
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Signal

Background

Theory / Simulations
Publication

Data analysis

Reconstruction

An event’s lifetime
Calibration

Month(s) - Year(s)

Year(s)

Year(s)

Day(s) - Month(s)

Every 25 ns
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Detector Trigger

Signal
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A Z→ll candidate produced with 65 reconstructed proton-proton collisions. 
100 MeV tracks

1 GeV tracks



Why?        Guarantee openness and preservation of experimental data

Peer-reviewed publications
• Open Access
• Followed by detailed data related to 

the results, available at hepdata.net
• Purpose: Communicate results and 

maximize their scientific value

Data for outreach and education
• Selected and formatted (“light”) datasets
• Examples available in Jupyter notebooks
• Used in university classes, in growing numbers
• Purpose: Maximize educational impact

Reconstructed & calibrated data
• Followed by related metadata
• Accompanied by appropriate 

simulated data samples
• Purpose: Algorithmic, performance 

and physics studies

More info: https://atlas.cern/resources/opendata

New open data policy in support of open science from CERN & the LHC experiments
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Google	
searches
98	PB

LHC	Science	
data

~200	PB
SKA	Phase	1	–

2023
~300	PB/year	
science	data

HL-LHC	– 2026
~600	PB	Raw	data

HL-LHC	– 2026
~1	EB	Physics	data

SKA	Phase	2	– mid-2020’s
~1	EB	science	data

LHC	– 2016
50	PB	raw	data

Facebook	
uploads
180	PB

Google
Internet	archive
~15	EB

Yearly	data	volumes

Few years old already 
E.g. by now google is 

at least 3-5x larger!
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• “The acronym recalls 
another marvelous 
instrument that 
harnessed highly 
collimated particles 
and was used to 
explore strange new 
worlds.”

Feng, Galon, Kling, Trojanowski (2017)



E.g. 200 collisions in a bunch crossing:
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Timeline of collider projects


